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Jornxaygn Akanemun nayr CCCP 
1956. Tom 141, Ne 4 « 


MATEMATHKA 
E. A. BAPBALIHH 


O ABYX CXEMAX JIOKA3ATEJIbCTBA TEOPEM OB YCTOMYMBOCTH 
MoO NEPBOMY [fiPHBJIW)KEHHIO 


(ITpeccmasnzeno akademuxom H. I. Tlemposcxum 8 VI 1£56) 


_ B merpuyeckom nmpoctpanctse R paccMOTpHM JMHamMuecKy10 cHcTemy, 
pescTaBAoulylo co6ol nosyrpynny (Boc6ule rOBOpA, HEOMHO3HAUHbIX) OTO- 
Opaxenui R ua ceOa. Tounee, nycTb KaxoH TouKe p H3 R Hu BelllecTBeH- 
Homy uHcwy t >O0 nocTaBseHoO B COOTBeETCTBHE HelycToe MHOxKeCTBO f (p, ft), 
pHuem /[(p,0)=p. B janbHehinem (1) MbI TpeOyeM JIHIb BbITOJHeEHHA 
ycenonua f(f(p,t,),t.) =f(p,t, +.) mpu t;>0, tf, >0. 

Berogy fasiee uepes U (A, ¢) MbI OyeM OOO3HAaUaTb &-OKPeECTHOCTbh MHOKe- 
ctpa A. Ecau janbl gpa mMHoxecTtsa A wu B, To BennunHy B(A, B) = 
= supo(p, 8B), rae p—3Hak paccrosHHa, OyfeM Ha3blBaTb MOJIYOTKJIOHE- 

PCA 


HHeM MHOxecTBa A oT MHoxKecTrBa B. OuepugzHoO, uTO u3 B(A, B)<e cue- 
myetT ACU (B,8). 

MuoxectBo M Ha30BeM paBHOMepHO aCHMMTOTHYeCKH YCTOHUHBbIM, eCJIH: 

a) cyulecTByeT © ->0O Takoe, 4TO Quin soOoro 6->0 MOXHO yKa3aTb 
MOJIOMKHTebHOe UNCIO T, OOafaroulee CBOHCTBOM 

f (U (M,«), T) c U (M, 8); 
6) Ama mo6oro ¢>O0 cyulectByeT 6 >>0 Takoe, 4TO 
f(U(M,8),t) CU(M,e«) npn t>0. 


Muoxecrso M mpocrpauctBpa R Ha30BeM ¢&-YCTOMUMBbIM, eCJIH CyLecT- 
ByeT 6 >0 Takoe, 4TO 


f(U(M, 8), t) CU(M,«) upu t>0. 


Teopema 1. JIycmo mxoscecmeo M paexomepHo acumnmomudecku 
ycmotiuueo. Jaa wucaa ¢ onpedenaum CoeAacHO YCAOBUAM a) U 6) wucaa 6<e 
u T, yOoeremeopsiowue YCACeUAM 


}(U(M, 8), t) cU(M, +), (1) 

f(U (M,8),t) CU (™, +). (2) 

IIycmb @ npocmpaxcmee R 3adana Opyean OuxamuyecKkan cucmema 
g (p, t). 
Ecau 


Big (p.t),f(p.t))<= npu 0<t<T, (3) 


mo mxoocecmeo M 6ydem <-ycmoiiuusoim Oana cucmemel g (Pp, z) 
B camMom jlevie, 43 YCJIOBHA TeOpeMbI CuleqyeT, TO 


B(g (U(M, 3), 4), f(U(M, 3), 8) <> pu O<t<T, 


OTKyJla, HCHOb30BaB (1), NOwyIHM 


g(U(M,8),t) CU(M,e) mpu O<t<T. 
Jlanee, ycnosua (2) u (3) qaror 
g(U (M,3),T) CU (M, 8). 

Takum oOpasom, 3a Bpema O<t<T muoxectzo g(U(M,°‘),¢) He BBIH- 
eT 3a peep ¢-oKpecTHocTH MHOxecTBa M wu B MOMeHT BpemeHH t = T 
OHO OyyeT Je@xKATb B O-OKpecTHOCTH MHOXKecTBa M. 

Bepa Terlepb MomeHT BpemMeHH t= 7T 3a HavaJIbHbId MW MpoBeqA aHaJo- 
THUHbIe paccyxkyeHus, Mbl yOequmca, uTo g(U(M,94),¢t) OygeT NexKaTb B 
U(M,¢) uw mpuo T<t<2T, mpuyem BbINOMHAeTCA ycJOBHe 

B(U(M,S), 27) COMES): 
TIpoqomKaa Jamee aHaslorM4Hoe paccyxKeHHe, Mbl yOeqMMcCA, UTO 
g(U(M,3),t) CU(M,¢2) upu (n—1)T<tcgaT; 
g(U(M, 8), nT) CU (M, 3), 
¥YTO H JOKa3bIBaeT Hallly Teopemy. 

3ameTuM, STO aHalorMuHad CxeMa Oblia pHMeHeHa paHee C. MH. Topmm- 
HBIM (*) JIA WOKa3aTebCTBa TeOopeMbl O6 yCTOHYHBOCTH TpH NOCcTOAHHO 
eHCTByIOuluxX BO3MyleHuax uw M. A. CkankuHon (%) a OKasaTebCTBAa 
YCTOHYMBOCTH pelCHHH KOHEYHOPa3HOCTHbIX ypaBHeHHH. 

Mbr cKaxKeM, YTO MHOxecTBO M ycToHuHBO NO NMOKa3aTeJIbHOMY 3aKOHY, 
ecJIH CyulecTByloT NocrosHHblIe B > 1 wu «>O Takue, 4TO 

B(F(U (M, «), t), M) <eBe~*’, (4) 
rye ¢— mo60e JOCTaTOUHO MaJO0e NOJOKUTEMbHOE YHCIO. 

Teopema 2. Ilycmb @ npocmpancmee R 3adaHa Ouxamu4ecKan cucme- 
Ma f(p,t), OA2A Komopott muHoocecmeo M_ ycmotiuueo no nokasamenoHomy 
Saxony. Ecau @ R 3sadana Opyeaa OunamuuecKaA cucmema, yOoeremeopsi0- 
wan YCAOBUIO 


B(g (pt), F(p.t))<zo(p,M) npu 0<t<in4s, (5) 


2de « u B—nocmosHnole, onpedenennole HepaseHxcmeom (4), mo mxHo2cecmeo 
M 6ydem ycmotiuueolm no nokasameAbHomy 3sakoHy u OAA cucmemol g(p,t). 
€ 
op TAe © — NpOUsBOuIbHOe 
YACIO, [IA KOTOPOrO BbINOTHsAeTCA (4). OueBuyHO, HMeeM 


f(U(M,8), 2) CU(M, 5) npn 0<t-<T; 


j(U (M, 2), T) cU(M, 4). 


Jloxaxkem tTeopemy. Ilyctp T = “in 4B, 6= 


U3 ycnosua (5) cueqyer 
Big (U(M, 8), #), f(U(M,8),t)) <> npn 0<t<T, 


OTKYa NoJyuuM 
g(U(M,8),t) CU(M,e) npn O<t<T; 


g(U(M,8),T)C u(M, 5): 


II peqnon0xuM Teuepb, 4UTO JOKa3aHoO 


g(U(M,%),t) cu (M npu (n—1)T<t<aT; (6) 


€ 
? gn—l 


g(U(M,8),nT)C u(M, ar | (7) 
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Tlokaxxem, YTO HMCIOT MeCTO HepaBeHCTBa 


g(U (M, 3), 4) CU(M, =) npu nT <t<(n+1)T; (8) 
g(U(M, 8), (n+ 1)T) cU(M, rea (9) 


é ) 
B camo gene, u3 (4) cneqyeT, ¥To ecm pC U(Ma) TO-cy (pec) 


CUM, seer) BPH O<t<T Hf (p,T) CUM, uk Ycunopue (5) acr 


ont 
ny 


mig (p,t), fj (p,t))< oe ge O<t<T, orkyga caseqyer, 470 


€ ) € 3 
Bie (0,0) M) < sag tara Sgn BPH O<t<T u g(p,t) U(M, a). 


Bepsa Tenepb B KayecTBe TOUKH p moOyio TouKy u3s g(U(M,8),nT), mp 


yOexJaeMcaA B ClipaBeIHBOCTH HepaBeHcTB (8) H (9). M3 9THx HepaBencTB 
In 2 


JIerKO BbIBOAUTCA HepaBexcTBo B (g (U(M,9), t), M) < 4Boe “ina” OK a3BIBAlO- 
mee yTBepxeHHe Hallie TeOpeMHl. 

I]peqmoxeHHad CXeMa JOKa3aTeIbCTBa TeOpeME! 2 Oblsia HCHOMb30BaHa paHee 
B 3ameTKe E. A. BapOamuna u M. A. Cxankunnot (4) Ana oKasaTembcTBa 
Teopembl OO yCTOHYHBOCTH MO TNepBoMy MpHOuMKeHHIO pellieHH CHCTeMBI 
WudpepenunaybHbIxX ypaBHeHH. AHamorMuHoe paccyxjeHHe lmpoBeseHo 
M. A. Cxankuuolt (°) np uccneqoBpaHHv CHCTeM ypaBHeHHi B KOHCUHBbIX pa3Ho- 
CTaAX. SameTuM ele, ITO O6e NpesNOMReCHHbIe TEOPeMbI CPaBeAIMBbI H B TOM CJy- 
yae, Kora BTOpad JHHamuyeckaa cucTema g(p, 7) onpeyeeHa TOKO Ha NOAMpo- 
cTpauctse R. OveBuAHO TakxKe, YTO CXEMbI MpeIOMRKEHHBIX LOKA38aTEIbCTB MOXK- 
HO WCHONb30BaTb B Cyyae, KOra MONyrpynnbl mpeocOpasopanHi oOeux CH- 
ctem f(p, t) u g(p, t) uu TOombKO BTOpoH cucTempI g(p, ¢t) MuCKpeTHBI. 


YpanpckHH MomuTexHHyecKHH HHCTHTYT Tloctymu.i10 
um. C. M. Kuposa 14 IV 1956 
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Jloxnayu Akazemun nayk CCCP 
“S 1956. Tom 111, N 1 


MATEMATHKA 


M. HW. BHUIAK u saen-koppecnongzent "AH CCCP JI. A. JIFOCTEPHHK 


CTABHJIN3AUHA PEWIEHHA HEKOTOPbIX H®®EPEHIMAJIbHbIX 
YPABHEHMH B IHJIBBEPTOBOM IIPOCTPAHCTBE 


1. Ilycrb 8 auHeHHOM MeTpv4eckom mpocrpauctBe M jaHo CeMeHCTBO Tpa- 
exTopuli {u = u(t)} (t><t<-+oo) u kpusaa v = v(t). Mbl CkKaxKeM, 4TO STO 
cemelictzo {u(t)}} cTa6unmusupyeTCA H NPpHTOM K KPHBOF 
o(t), ecnu lim p(u(t), v(t)) = 0 Aaa smo60H Kpusol u(t) cemelicrsa. Oue- 

t+ +0 


BHHO, B 9TOM culyyae cemelicrso {u(t)} craOumusupyeTca TaKxe K 000K — 
KpuBon u,(t) €{u(t)}}. B yacruocru, ecu v(t) = vp = const, To cTaOuM3salnA 
o3HauaeT, uTo lim u(t) = vp qua mo6oK KpuBon u(t)E{u(t)}. 
t+ +o = 
IIpegcrasiaeT wHTepec uccreqoBaHHe cTaOHIMsauNH pemenul {u(Z)} mudde- 
peHUMabHoro ypasHeHua 3B M 


du 
a +A(t,u) =0 


K pelennio u(t) cTauMoHapHoro ypasHeHHa A(?, v) = 0, 3aBucamjero OT Mapa- 
metpa ¢. C apyroli CTOpOHbI, KaK H3BeCTHO, pelieHua v(Z) MOcMeqHerO ypaBHeHHA 
pH too MOryT cTaOHHSHpOBaTbCA K PeLICHHIO Vp TIpefeIbHOrO ypaBHeHHA 
A(oo, U)) = 0. Takum 06pa30M, BO3HHKaeT BorIpoc O cTaOHH3alHH cemelcTBa 
pemenui {u(t)} Kk Up. []pumMepom MoxeT CuIy2KHTb CTAOHIH3alHA pelleHHH ypasB- 
HeHua MaxkcBessa — BombitmaHa k pacnpegeneHvuio Maxcsesia (1) anu cTa6u- 
JH3alHA pelleHHH CMeWIaHHOM KpaeBOH 3aa4uH a MapaOosMyeckoro ypaB- 
HeHHA K COOTBETCTBYIONLEMY PeWICHHIO TpaHHYHOH 3ayaqu JA JIMHNTHYeECKOrO 
ypaBHenna (?,°). 

B 92Tok CBA3H OCOObIM HHTepec MpefcTaBsAeT TOT CyYaH, KOra COOTBETCT- 
BYIOWLHH QJWIHMTHYeCKHH OMepaTOp eCTb ONepaTOp C MaJIbIM NMapaMeTpoM, 3a- 
BHCALLMM OT ¢, IPH CTapWIHX NPOH3SBOAHbIX MO NPOCTpaHCTBeHHbIM KOOP/HHaTaM, 
T. €. Kora B mpegee MpH t—> oo d/JVIMNTHYECKHH ONepaTop BbIPOXKAaeTcA B oMe- 
paTop HH3muero nopsyKa (47°), 

2. PaccMoTpHM B rHibOepToBoM mpoctpancTse H yuddpepenunambHoe ypas- 
HeHHe 


SP +AU =f(), Ulene, = uo (1) 
M COOTBETCTByr1ONlee CeMeHCTBO CTAalMOHAapHbIX ypaBHeHHii (3aBHCaMHx oT 2) 

A (t) 0 (t) = f(t). (2) 
IIpeqnonaraetca, uto {A(¢)}— cemelicTBO HHeHHbIX OMepaTOpoB (Boo6ure ro- 


BOPA, HEOrpaHHYeHHbIX), HMeIOUIMX OOmacTbh onpeyenenua ©, nnoTHyio B H 
H He 3aBHcaulyio oT ¢, mpHuem 


(A (t)u,u)>7(t)(u,u), 7 (t) > 0. (3) 
12 


Mp OyqeM MpeqnonaraTb B JlanbHeiwem, YTO ypaBHeHusa (1), (2) paspe- 
WIMMbI, 2 TAK%KE UTO STH YPABHEHHA MOXHO NOWICHHO JuddpepeHUUpOBaTb B CHJIb- 
HOM CMbICJIe. OTO OyfeT BHINONHATHCA, HalpHMep, ecun A(t) = A,(t) + iA,(d), 
rye A,(t) — camoconpsKeHHBI NOOKUTeIbHBIA OnepaTop, a A,(t) — Koco- 
CHMMeTpHuecKHH onepaTOp, B H3BeCTHOM CMBICJI€ MOJYHHEHHBIN onepaTopy 
A,(t), mpHuem 3TH ONepaTopb! AUudpepenuupyemp (*). B uactHocTu, 3To 6yjeT 
BbINOJHATbCA, ecmH A(t) — CHbHO S3NHNTHYeCKHH oMepaTop (°) c nomoKH- 
TEJIbHO-OMpeevIeHHOH CHMMeTPHYeCKOH YaCTbIO IPH HYJIesbIX TPaHHYHbIX YCJIO- 
BHAX, NpHyem KosdduHenTp! A(f) H HX NpoHsBoMApIe Mo ¢ WOcTaTOUHO ruaqKu 
OTHOCHTEJIbHO IIpOCTpaHCTBeHHbIX KOOpHHaT (°). 

3aMeTHM, 4TO, YMHOKAA CKaIApHO ypasHeHne (2) Ha v(t) H NOWb3ysacb (3), 
O1y4uM: 


eM GOO NFOI= GO) 14 Oe (3’) 


3. SamMeTHM, TO eCJIH BelleCTBeEHHAA NOOKUTeIbHaA (pyHKuNA y(t) 
YAOBNeTBOpAeT WupPepeHWHasbHOMy HepaBeHCTBY 


ay <= 7 (yt) Fett), yl) = yo. 1(t) > 9, (4) 

0 
y (t) Sy (fo) exp = (1 (7) dr] + ¥ (1 (2), ¢ (2); (5) 

re 
vied s(0) = leer (—Sr(e)42) (6) 


JlocraTouHBIMH §=ycnOBHamu cTpemuieHua y(t) K Hywio NpH f+ & 
OyayT, Hallpumep, culefyroule: 


1) y()>e>0, tate, e(t)=Of), r>9, 
HJ 

2) x) =O(E%), OS <1, c(t) =O(E), r>9, (7) 
HJM 

3)-7 (t) = Of), e(t) =O (ae gs 

4, view Hapayy ¢ ypaBHeHHem (1), ypaBHeHue 


dal) 4 A@u(f)=fO+AO, AOli=eOneo- (3) 


Torqa pa3sHocTb wW,=uU—wu, pellleHHH 9STHX YypaBHeHHH YNOBJETBOPAeT 
y paBHeHHIO 


oni). (9) 


Ymuowkaa O6e uacTH CKaIapHoO Ha W, H cCoKpallax Ha ||, ||, mouryyaem 
corgjacHo (3): 


lla +7) |]all<e@). 


JlocraTOuHbIM ycJIOBHeM cTaOuJMsallH4 pemenu w(t) ypaBHenux es 
-pemeHuio wu, (t) ypaBHeHua (8) Oyler BbIMOoMHeHHe OAHOrO U3 ycioBult (7). 
5. CemelicrBO  cTalMoHapHbIxX ypaBHeHHit (2) qomycKkaer s3anlch B 

Buse (8): 
dv SS 


MEA =f Oto: (10) 


Tlostomy qa BBISICHEHM A yCOBHM cTaOwIu3alluH CeMeHCTBa pellleHHi ypaBHe- 
Hua (1) K pemennio v(t) ypaBHeHua (2) Hao oneHHTD e(t) = || du/dt ||. Tana 
3Toro mpoyudpepenuupyem ypaBHeHue (2) no f: 


A(t) 20 = p(t) —Ar() ot) = 8 (0). 
Orcioja, 3aMeHAA B vie f(t) Ha a u v(t) Ha du/dt, nomwy4auM: 


a S aa lg (f) |< ay Uh @) + 4/0 (|) =e. (1) 


dt 
Takum o6pa30M, fOCTaTOUHbIM yCJIOBMeM cTaOnIM3alMH pewenHi u(t) 
ypaBHenua (1) kK pemrenuio u(t) ypaBHeHua (2) ABIAeTCH BbINOJIHeHHe yCOBHH 
(7) oTHOCHTeIbHO <(t) u3 (11). 
BecbMa YacTO B MpHsOxKeHuAX ears sa HMeTb JIelO CO CayyaeM «MOJ- 
YUHEHUA» onepaTopa A‘ (t) onepaTopy A(t), T. €. BbINOMHeHHA HepaBeHCTBa 


| Ar(t) 0 || <8 (t) || A @ ol. (12) 
B 9TOM cuIyuae Mbl MOXKeM Bur 8 (11) nonomUTS B Cuy (12) paBHEIM 
8 (t) 
= | 
(t) =a I Ot SS EOL (13) 
Takum o6pa30M, Mbl MIpHXOMHM K CuJleqylolleH Teopeme, yqoOHOH Asa 


IIPHJIOKeHHH. 

Teopema. JIpu eoinoaneHuu nepasencme (3) u (12) Oocmamounom. 
ycaoeuem cmabunusayuu pewenutt u(t) ypaenenua (1) K petuenuto v(t) 
ypaenenusn (2) AeARIOMCA: 

1 , 3 (2) Ks 
I 1H>A>O, et) =H ll Ol +23 IFO =O), r>0, 


uUAU 


2) 0 FO fark Le (tes O (= pine 
uAU 
3) 7(4) =O(t), e(f) = Of"), r>1. 
6. [na npusoxenui ObipaeT TakxKe eecoo6pasHO HMeTb OMeHKH Just 
du/dt, rye u — peuieHue ypaBpuenua a 
Aluepentupya o6e yacru (1) no ¢t, nomyyaem 
d?u 


atAnS = f’ (t)— A; (t) u(t). (14) 


YMHOxKaA cKaApHO O6e yacTu (14) Hwa du/dt u coxpamaa Ha || du/dt ||, m10- 
Jyyaem cormacHo (37) 


male du du 


| +o] Str O14 14:@ ae. ie 


‘dt 
IIpeqnovarad BbIMOHeHHBIM ycOBHe (12), nomzyaum 
| Ae(t) u(t) || <8 (| A (ud) |]. 

C Apyrou cTopoubl, 13 on HMeeM 


Au) <JSP | +0 Ol 


Orcioja 
Ara) | <8 (| Sel] + FON). (16) 
3 (16) uw (15) nomyuaem 
d a u ’ 
aa + 0-2) [49] <ir ol e2@nFO@ll=e@. 07) 


14 


IIpeqnonaraa, aro x, (t) = y(t) —8(t) >0, u nompsysach (5), Mouyyaem: 


vee exp (— 1 (7) at | + (7, (ft) (t)). (18) 
t 


du 
“dt 


se < 


C MOMONIbIO MOJYYeHHBIX YCOBHi WM OMeHOK MO?KHO BbIBeECTH KpHTepHH 
cTaOuM3alMH pelleHHi HeKOTOPbIX HeCTAMOHapHbIX 3aau JIA ypaBHeHuit 
8 WACTHbIX MpOH3BOHBIX. ; 


Ilocrynuo 
8 VI 1956 
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MATEMATHKA 
H. MH. KJIMMOB 


OWEHKH CBEPXY HEKOTOPbIX TEOPETHKOUNCJIOBbIX ®YHKUHMA 
(Il pedcmasrzeno akademuxom H, M. Buxoepadoeum 2 VII 1956) 


SanemeutapHpim metogom A. Selberg’a HW. B. Uymnanoscxu B padotrax 
(1,2) momy4Hs OWeHKH CBepXy HeKOTOPbIX TeOPeCTHKOYHCJOBbIX (YHKIMH. 
B jaHHOoH paOoTe KOMOMHHPOBaHHeM 93JIEMeHTapHOrO MeTOJa C aHaJIHTHYe- 
CKHM MeTOJOM YJIYULeH OCTATOUHbIN WICH H3BECTHbIX OWCHOK CBepxy, MouJy- 
yeHbI HEKOTOPble HOBbIe OIeHKH. 

O6o03HaveHHA. p—mMpoctroe unco0; k,/ (c HHAeKcaMu UH Oe3 HUX), 
u, a, b—nunatTypampupie; (/, k) = 1; uy, ..., Um—~—Uesmble (m— puKcupo- 
BaHHOe HaTypaJibHOe); h, xX, Z— eHCTBHTeJIbHbIe MOJIOXKATeIbHbIe (A He 
3aBHCHT OT x); C—NpOM3BObHaA NOCTOAHHaA; mocToAHHad O< 1. CumpBos 
O 3aBHCHT TOJbKO OT Mm, C, 6 (a B Teopeme 3 OT nocTosxHHOrO D,). 

Teopema 1. J/ycmo Z,(k; ui; x) O603Ha4aem 4UCAO Npocmblx 4UuCceA B 
unmepeane (h, h+ x), npuxadsencawux npoepeccuu kn-+1 u makux, «mo 


|p+u,|,...,|P+Um—1| mooce npocmee; mozda npu m>2, k=O(x*), 
Ine = O(irt x) (i a. ee) 
4 —2{P) 
! In] 
Zn (ki ws x) << —“*- JT —4,(1+04*)), (1) 
kin™ =p Se 


20e w(p)—4ucro peweHuiit CpaeHeHuA (OMHOCUMeAHO nN) 


(kn + 1) TI en +1-+ u;)=0(mod p). 


i=1 


Jloka3satTeabcTBo. B ocHoBe AoKa3aTembcTBa wexKUT Metog A. Sel- 
berg’a () (cm. Takxe (7,?,4)). HW. B. Uysanosckni (1) yzauno npeo6pasoBas 
OCHOBHOe HepaBeHcTBo Selberg’a. M3 ero pa6ort serko caeqyet, 4TO 
x 

2 2m 
Oe (2) 
: 1 


Zy(Rj, By &)S 
Rk 


n<Zz 

rye @(/) BOOMHe MYJIbTHNAMKaTHBHa, OOpas0BaHa C MOMOLIbIO @(p); z 
BbIOMpaeTCA NOAXOMALMM OOpasom. Sayaya CBOAUTCA K OLWeHKe CHH3y CyM- 
MbI, CTOsIeli B sHameHaTee. VW. B. Uynanoscxuli oueHuBay ee 971eMeH- 
TapHBIMM CpeycTBaMu. OfuH acTHbili cayuali cyMMbI mno_oOnoro poga 
paccmoTpeH B pa6ote (5). 

Jl OUeHKH CyMMbI B OOUeM BHC MbI IpHMeHHM aHamuTHUeCKHi MeTOL. 
Jina sToro paccmotpum pay Jupuxue 


(3 


_ St olny _ DAR ae 
8) 2s tere eee (3) 
Pp 
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fIpaBoe PaBeHCTBO €CTb CyleCTBHe To*KecTBa Diinepa (cM., Hanpumep, (°) 
eopema 27); C€(s)—‘-dyakunva Pumana. O6smnHpmu ripvemamu (nytem 
flepeHoca KOHTypa HMHTerpHpoBanuaA Yepes Mowoc no_unferpambHolt dee 
quH B TOUKe s=1) Mowyyaem acumMToTHUecKyio (bopmysly yas mois oe 


2 a 
doli bynkuun >) w(n); mpH mogcuere Bereta yuuTEIBaeTcs saBncuMmocTD 
nz 


pyuxuun f(s) OT NapamerpoB w,..., Um. Pe3yibTaT TakoB: mpH 


U = max|u;| = O (exp In¢z) r 
zin™—1z (1—s yy InInU 
iS Pn ee nin / 
n<z ”) (m— 1)! I 4 — @(P) (1+0/ Inz )) (4) 


JIPH¥eM OCTATOUHBI WieH paBeHcTBa (4) ysyYWHTb Helb3a. Orciojla, uc- 
MOb3yA adeseBCKOe CyMMHpOBaHHe, a 3aTeM HepaBeHcTBO (2), yxKe HeTpys- 
HO MOJIYYHTh TpeOyemoe HepasBeHcrTsBo (1). 

Teopema Uysanosckoro (1, 7) BbirexaeT 3 Teopempt | upu h=O 
C JIYYIUHM OCTATOUHBIM WJICHOM. 

SamMeuaHue. AnanoruyHo Teopeme 1 nph m=1 nosmyuaerca omeHKa 
Pa3SHOCTH M3BeCTHOH (PyHKUHH YHCa MpocTHx: npH k= O (x°) 


| ia k, l)—xr(h; k, SS te aad am 


CmeactBue. O6o3nauum A,(ky, Ro} U)—4UCAO peluleHUu ypaeHeHuA 
u = p) + p®) @ npocmex 4wucaax p s=1;(modk;), i=1, 2; moeda npu 
(Ry, Ry) = if <A ky ae O (u®) 


Meike he uy 6 (1 2 DAP +) Gs 
Pp>2 p>2 i 
pl Rike 
" p—1  Riks u Ininu 
“ I P—29? (kike) In2 u (1 + Ol Inu )) 
Pla, pt hike kiko 


20e 
© ( pub iF 2/kyke, 
erase 
JlokasaTembcTBO BbITeKaeT H3 Teopembl | pH m= 2. Teopema 4 u3 
paOotbi (*) BbITeKaeT OTCIOfa MpH Rk, =k,=1 c Jy4WIMM OCTaTOUHbIM 


YJIGHOM. 
Teopema 2. O6osHauum A,(a, 5; u)—4ucao pewenuu ypasHenun 


u = ap + bp® @ npocmex sucaax p™, p, mozda npu 63auMmHO npocmblx 
a, b, u. 1\<gab =O (u?) 


; (p= 2) et IniIna 
A,(a, 6; u)< 16]] oni {I pT +0(45 )). 
po2 p>2 


u 
Pee 
ab in b 


plabu 
TloxasatTeabcTsBo. Jha oKasaTeJbcTBa 3TOH TeopemMbI Teopema | 
o6o6maeTcA Ha WporpeccHH C pa3HbIMH MOjlyJIAMH k, # ky, paccMaTpuBaeTca 
yuclo pellenuli w(p) cpaBHeHuA (OTHOCHTEeIbHO n) 
(Ryn + 1,) (Rot + 1) ==0 (mod p). 
O6osHauuMmM (x; Dy) “ucno npocmblx 4“uCceA Pp ag 


Teopema 3. 
9) He paeHo mouHoMy Keadpamy; 


ge popme p=n?+Dy), n=1, Whe ha cpael 
moeda 
2 JAH, rv. 1141, Ne 1 
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ae p(p—1—x (p)) { Vx ‘In In x 
aa pel 7G lL (p—1) (pP—x(pP)) EG, 0 ave! CeIn In x ) 


2de y= y(n, k) — OeticmeumeroHoui ee OCHO6HOL’ ~MOOYAL KOMOPOeO 
k<4|Dy|(cm. (8), cmp. 31); L(s, x) —L-@yaxyua Jupuxae. | 

Jloka3aTeJbCTBO. PaccmarpuBaeTca CpaBHeHHe N° + Dy, =0 (mod p), 
JieBadh YUaCTb KOTOPOTO He pa3saraeTcH Ha JIMHeliHbIe MHOMKHTeIH. Uneso 
pewieHHii 3TOrO cpaBHeHHA 


iL ec p = 2, 


o(p) = 

ll y(p), ecm p> 3. 

J\asiee, paccmMaTpuBaetca (pyHKuHA f(s) (2), KOTOpad CBASbIBAeTCA C IpOH3- 
BeyenHem ©(s)L(s). Jloka3aTebcTBO B OCHOBHOM TaKoe 2Ke, Kak B Teopeme 1, 
HCMOJIBSYIOTCH HEKOTOPble cBeyeHHA H3 TeopHn L-pyHKunH Jlupuxue. 


CapaToBcKHi rocy JapCTBeHHbIH Tloctymuio 
meqaroruyecKu HHCTHTYT 29 VI 1956 
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Jlokaayn Akayemuu HaykK CCCP 
1956. Tom 111, N 1 


MATEMATHKA 


M. A. KPACHOCEJIBCKHH, C. Tr. KPEAH u I. E. COBOJIEBCKHH 


) AHSPEPEHUMAJIBHBIX YPABHEHHAX C HEOPPAHHYEHHbIMH 
| ONEPATOPAMH B BAHAXOBbIX MPOCTPAHCTBAX 


(Ipedcmaeaeno axademuxkom H. H. Boeoawbosem 1 VI 1956) 


B nactosnel cTaTbe u3yuaeTca ypaBHeHHe 


dx 


=z =A) * + FE, x), (1) 


ye x(¢) — uckoMaad *byHKIMA CO 3Ha¥eHHAMH B OaHaxoBsoM Mpocrpauctse E: 
1(¢) u f(t, x) — onepatopp, yelicTayroue 8 E, npuyem A(t) np kaxgom ¢ — 
OrpaHHYeHHbI 3aMKHYTbIH JIHHeHHbIH OnepaTop. Jlua ypasnenna (1) umercs 
‘CWICHHE, YOBJIETBOPAIOMee HAYabHOMY YCJIOBHIO 


x (0) = Xo, (2) 


He X) UpHHagNexUT OOlacTH ONpexeaeHua D(A) onepatopa A(0). 

K pewenmio ypaBHenua Tua (1) c HayambHbIM ycsoBHeM (2) B psye caryuaes 
BOAHTCA CMelIaHHad 3ayaya WU 3agqaua Kom Juin mapa6onmyueckux Hu runep6o- 
[H¥eCKHX ypaBHeHHH. K pelieHHio TakoroO xe ypasHeHHA MOXKHO CBeCcTH (yKa- 
aHHbIM 8 (1) MeTOJOM) CHcTeMy ypaBHeHHH Happe — Croxca Jia 3aqauu oO He- 
CTAHOBMBINeMCA [sHxKCHHH BASKOM XKHAKOCTH B 3aMKHYTOM cocyJe. 

Hccneqopanne ypasHenua (1) MpoBogqurcd MeTO,aMH TeopHu mowyrpynn 
*), B CBA3H C 4eM Hpeqnonaraetca, TO pH Kaxyom ¢ onepaTop A(t) aBaneTca 
POH3BOJAIHM OMepaTOpOM CHJIbHO HeNpepbIBHOH TOJyrpynnbl orpaHnueu- 
BIX onepaTopos 7(é) (€>0). Kak H3BecTHO, TaKHMH ONepaTopaMH ABJIAIOTCH 
AMKHYTbIC OMepaTOpbl CO CIEKTPOM B JICBOH MOJIYIJIOCKOCTH, Pe30JbBeHTbI KO- 
OpbIX BeyT ceOa onpefeseHHbIM OOpa3s0M IIpH ylaseHHH OT cmeKTpa (7). 
, YaCTHOCTH, UPOH3BOAAUIHMH oOfepaTopaMH OyjyT HOpMaJIbHbIe OnepaTopp! 

THIbOEPTOBOM MPOCTpaHCcTBe CO CICKTPOM B JI€BOLi MOMYINOCKOCTH, SJIJIMNTH- 
eckHe JuddepeHHasIbHble OllepaTOpb! MoO6oro NOpAAKa pH onpeseeHHbIX rpa- 
MYHBIX ycuOBHAX (%), CHJIbHO 9JIIHMTHYeCKHe OlepaTopbl B CMbICe BuuinKa 
) wu Ip. 

1. PaccmotpuM BHayasie Culydal JIMHeHHOrO ypaBHeHHs 


dx 3 ; 
pkey te) (3) 
He 3aBHcauyuM OT ¢ onepaTopom A. 

Yepes Q 0603HauHM JIMHeHHbIM onepaTop 

t 


Qx(t) = \ rt) #(0) ae: (4) 


0 


B (*) mokasaHo, uTO onepaTop Q jelicTByeT M HeMpepbiBeH B MipocTpaHcTBax 
— HenpepplBHbIx byHkuHi u C, — HelpepbisHo Auddepenuupyemblx (pyHK- 
ii CO 3HadeHHAMH B E. OTOT pe3syJIbTaT MOMKHO JOMOJIHHTH. 

Teopema 1. a) Onepamop Q deticmeyem u NenpepoiseH 6 npocmpancmée 


_ gpynkuutt, yOosaemeopsrowuux ycaosuro Tuna. Ecau noayepynna T(é) 
3 o# 19 


Henpepolena no Hopme npu &>0 (ycaosue Cz no Xuaay), mo Q deticmeyem us 
C, e C, u nenpepoieen. ’ 
6) Ecau onepamop Y~' enoane HenpepoieeH, mo Q, paccmampusaemolu 
KaK onepamop, Oeticmeyroumutt us Cr, @ C, enorHe Henpepoléen. 
Teopema 2. IIycmo T(é) ydosremsopnem ycaceuto Cy, a f(t) Henpepolena 
u umeem CUAbHO o2panuUeNNyto eapuayuto. Toeda npu x, ED(A) gopmyasa 


x(t) = T (i) % FT ©) 3) : 


onpedeasem pewernue 3sadauu (1)—(2). 

Tlocuequuli cbaxT Obl panee ycranoBwien * Munsmuncom (°) 6e3 mpegmouo- 
*KeHHA O BbIMOHeHHM ycnoBua C,, HO JIA HeNpepbIBHO Audppepenuupyemou 
f(t). Samerum, sro ycuoBue Cy, BBIMOJHeHO, HampHMep, JIA OTPHaTeJb- 
HOrO CaMOCcOMpaAxXeHHOrO OMepaTopa. 

2. Jlunefinoe oOHOposHoe ypaBHeHve c MepeMeHHbIM onepatopom A (f): 


dx 

SG =Alt)x (6) 
paccmaTpuBasocb Karo (°). Mm Ono ycTraHoBjeHO CyllecTBOBaHve omepa- 
ropa U(t, s) (t>s) cumbHO HempepbiBHoro no ¢ Hu Ss, OOMaqatoulero Tem 


CBOMCTBOM, UTO tbyHKuHaA x(t) = U(t, s)x) aBamaerca peureHuem (6) Cc Ha- 


YaJIbHbIM YCJOBHEM X(S) =X. II[pH sTom Npegnomaranocb, YTO Pe3OJIbBEHTHI — 


3AMKHYTHIX ONepaTopos A (¢t) npH Bcex ¢ yOBJIeTBOpAIOT HepaBeHCTBaM 
/ = 4 

IR@I=lei-—AOMIS GG CS), (7) 
yTO xMeeT MeCTO, HalpuMep, ecuu A(t) — HOpMaJIbHbIe OMepaTOPHI, CHeKTPbI 
KOTODBIX JIe%KaT JIeBee MIpamow Re 4 = —1. Kpome storo, Ha 3aBHCHMOCTb one- 


patopa A(t) of ¢ Hadarasica PA WONOMHHTeMbHBIX YCMOBHUM, KOTOPbIe, KaK 3TO 
cleqyeT H3 TeopemMbl 3, CBOAATCH K OJHOMY: 

a“) Onepatop C(t) =A (t)-- A () orpaHHyeH H CHIbHO HelpepbiBeH 
Oh. 

Syecb H B Ja/IbHEHUIEM MPOM3B0HbIe MOHHMaIOTCA B CHJIbHOM CMBICJIe. 

Teopema 3. /lycmo eoinoaxeno ycaoeue a). Tozda: 1) onepamopu A(t) 
umerom oOmyto obaacme onpedenenua; 2) onepamope: Bit, s) = A(t)A~+(s) He- 
npepoleHet no HOpMe no coBoKynHOcmu nepemenHolx t u $s; 3) npouseodHaA 
OB(t, s)/dt cuasHo Henpepoiena no t npu Kazcdom s. 

Ecau eoinoanenot ycaosus 1) u 3), mo éoimoateHo ycaoeue a). 

3. B (°) usyyeHo TaKxKe HEOAHOpOAHOe MHHelHOe ypaBHeHHe 


AH A(tx +P) (8) 


MH Tl0OKa3aHO, 4TO ero pellieHHe, YOBMeTBOpsroee ycuoBuIO (2), MOmKeT ObITb 
nmowyyeHo m0 dopmysie 


x(t) =U (£, 0) Xo + QF (é), (9) 


rye 
Qi (t) = \ U (Et, s) f(s) ds. (10) 


B cayyae A(t) = A(0) oneparop (10) copnagaer c onepatopom (4). 

Kpome ipyrux npeqnonoKenuit Kato tpe6yer, uro6pl 3sHaueHua dbyHKUHH 
/(é) npu Bcex ¢ npuHaqexanm O6me O6nacTH ONpeyenenuA OnepaTopos A(t). 
SOTO TpedosaHne 8 sayayaxX MaTeMAaTHYUeCKOli (PUSHKU, C8ORAMLUXCA K ypasHeHHto 


3 By (GC) yTBepxKaeTcA, uTO (5) AaeT pemenve (1) mpH HenpepsBHof dyHKnHH 
f(t) D(A), eco A jelicrsyer B runb6epropom mpocrpancrse. JloKasaTembCTBO B (4) 
HeNOJHO; HaM KaxKeTCA, YTO H YTBepxKeHHe HeBepHoO. 
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(1), B OombuMHcTEe cryyaeB He BHINONHAeTCH HW APIAeTCA, Ha Halll B3riay, He- 
ecTecTBeHHBIM. B cBaA3H C STHM BaxKHa cweqywMlad Teopema. 

: Teopema 4. //ycmo sonoanenot ycaosusn (7) wu «). To2da dopmyaa (9) 
onpedeasem pewenue ypasnenus (8), ecau f(t) nenpepoieno Oughgepenyupyema. 

Onepamop Q seasemcn Henpepoieneim onepamopom 6 Cy. 

IIpu qOKasatenbceTBe Teopemb! 4 Obla HCHOMH3OBaHa (opMywla, ABJIAIONLAAcA 
obobijeHHeM JemMb! Jlanopya us Teopun nonyrpynn (cm. (2), crp. 227) 4 upe- 
CTaBsAIOUaA, KaK HaM KaxKeTCA, CaMOCTOSITeIDHBIi HHTepec: 

6 . 
\ U (t, s) A(s)xds =U (t,a)x—U(t,8)x (x €D(A)). (11) 


a 


Hs stoi popMy bl BbITeKaeT Tak2xKe, YTO ONepaTop U (t, s) NO BTOpori nepemen- 
HOH yOBeTBOpseT compsxKeHHOMy kK (6) ypaBHeHHto 


 U (t,s)x = —U (t,s) A (s)x (x €D(A)). (12) 


4. Ilepeijem K paccmMoTpeHHio HenHHelHOrO ypaBHeHusa (1). O6oOmenHEmM 
pellleHHeM STOrO ypaBHeHHA C HavaJIbHbIM yCJIOBHeM (2) OyeM Ha3biBaTb (yHK- 
wuio x(t), yAOBNeTBOPAIOMLyIO ONepaTOpHOMy ypaBHeHHI0 


x(t) = Qf It, x ()] + U (E, 0) 40. (13) 


STO onpeseieHHe OHpaBybIBaeTCA TeM, 4YTO pelleHHe ypasHeHua (13) OyyzeT 
OOBIUHBIM pelieHHeM ypaBHeHHa (1), ecmH, HanpuMmep, dyHKuHsH f [t, x(Z)] He- 
TipeppisHo juddepenuupyema no f¢. 

Uepes S, vc603HadHM HeEKOTOPbIi ap upoctpanctsa E c WeHTpOM B Xp U 
gepes A — HekoToppiii-oTpesoK [0, a], a>0. 

Jia OKa3aTebCTBa CYNICECTBOBaHHA pelieHuH y ypasHeHua (13) MO%xKHO 
“MOJIb30BaTbCA Pa3sHUHbIMH MPHAWHMAaMH HeNOABMKHOM TOUKH. Hanpumep, u3 
IIpHHUuNa, ykKa3saHHoro B (*), BbITeKaeT Culefyioulan Teopema. 

Teopema 5. ITycmo f(t, x) = fil, x) + f(t, x), npuwem onepamopot 
hilt, x) u felt, x) Henpepoienol na monoaoeuueckom npouseedeHuu A X So, nep- 
6blli U3 HUX eNOAHE HenpepoleeH, a Bmopoti yOoBAsemeopnem ycacéeuio Jluniuuya 


fo (tex) fk) ee i (fEA; x,y ESp), (14) 


Tlycmb onepamop A(t) yOoeremeopsem ycaoeusim meopemol 4 UAL nocmosAHeH. 

Toeda ypaenenue (1) umeem no Kpatineti mepe o0HO OO0bWeHHOe Henpepolenoe 
peulenue, onpedenenHoe Ha KeKomopom ceemenme [0,h]CA u yoosaemeopsatoujee 
HaLaNbHomy ycAoéeuto (2). 

Ecau f(t,x) oOsaqaeT ompefeseHHok riaqKOCTbIO, TO B pe CilydaeB yhaerca 
TlOKa3aTb, 4TO OOOOMIEHHbIE PelIeHHA, CYyMIeCTBOBaHWe KOTOPbIX BbITeKaecT H3 
Teopempi 5, ABJIAIOTCA OObIUHBIMH pelleHusMU ypaBHeHus (1). 

Teopema 6. IIycmb onepamop A(t) yooeremeopnem ycao6uAMmM meopemol 
4 uau nocmoanen. ITycmb onepamop f(t, x) na A X Sy) umeem HenpepoleHole no 
COBOKYNHOCML NnepemMeHHolx uacmHole npouseodnele fj’, (t, Xx) U f. (é, *) (npouseod- 
HaA noKumaemca 6 CMbICAe Ppeue), yOosaemsopstouue no x ycaceuio Jlunwuya 
(7; (t,x) — no Hopme npocmpancmeéa E, f(.(t, x) — no Hopme npocmpancmea 
AuHetHoLx onepamopoe nad E). . 

Tozda cywyecmeyem peuenue ypasnenus (1), onpedeaeHNoe Ha HeKomopoM 
ompesxe (0, h]}CA wu ydosremsopsroee ycaoeuio (2). 

5. B KayecTBe mpuMepa yKaxKeM ypaBHeHHe 

tQ2 r 

St p(t, s)o% 4 q(t, s) + r(t,s)u + f(t su) (15) 

¢ rpannunpimu ycnopuamu u(t, 0) = u(Z, 1), du(t, 0)/Os = du(t, 1)/0s u Hadasb- 
HBIM ycoBuem u(0, s) = 9(s), rae 9(s) — Bark Jbl HempepbiBHO udPpepeHUH- 
pyemaa dbyHKuua, mpuuem ¢(0) = o(1), 9’(0) = 9’(1). 


a4 


Byyem npeqnonarats, uTo dbyHKunH p, q, 7, Op/ot, Og/ot, Or/dt, Op/ds, 
Og/ds, O*p/Os? HempepbIBHbI TO COBOKYMHOCTH NepeMeHHbIX H YTO 
, Ni 


p>0, r<o0, S£—Sh4+r<0. (16) 


Mynxuuio f(t, s, uw) 6yeM CUNTATb HEMpepbIBHOH 10 COBOKYMHOCTH TlepeCMeCHHbIX 
BMecTe CO CBOHMH MpOM3sBOgHbIMH f,, fi, fis Tuy: 

Ypapuenue (15) B cayyae, Korga f(t, s, wu) MepHoyuaHa (c nepHogjom |) no s 
H He’ 3aBHCHT OT UW, a TaKKE YOBJIETBOPAeT JOMONHHTCIbHbIM TpeOOBAaHHAM 
rylayKOcTH, paccmoTpeHo Karo B (°). : 

V3 Teopempl 6 BbITeKaeT JIOKaIbHaH TEOPeMa CYN[ECTBOBAHHA PeleHHH ypaB- 
HeHua (15), HeMpepbIBHbIX M10 COBOKYMHOCTH MepeMeHHBIX BMeCTe C TepBbIMH TIpo- 
H3BOAHbBIMM 110 ¢ H S MH BTOPOH MpOH3BOAHOH NO Ss. 

BTopbIM TIPHMepOM MOXKeT CIYKUTb CHCTeMa J[HdtpepeHUHaJIbHbIX YypaB- 
HeHHH C YaCTHBIMH MpPOH3BOAHbIMH 


{ 
oa L(ge)u ti, (17) 
rye u(t) — n-mepHasd BekTop-cyHkuna; L— cubHO 9uIMNMYeCKHH ONepaTop 
B CMbICe BuuuKka. M3 Teopempi 6 BbiTeKaeT JIOKaJIbHad TeOopemMa CymjecTBOBa- 
HHA pelleHHH y CMemaHHOM 3ajauH JA ypaBHenua (17) c HyeBbIMH rpaHHy- 
HbIMH YCJIOBMAMH, CCIM BEKTOp-PyHkuus f(t, uw) = {fi (t5 X, ..., Xj Uy, ---, Un)} 
HMeeT JOCTATOUHO ra{KH€ KOMMOHeHTHI, YOBJIETBOPAIONLHe HepaBeHCTBy 


[Pi(ts 21.6. Xn May. +, Un)|at+oy} juj| (—co<mu;<oo). (18) 


Teel 


6. Teopembl cymecTBOBaHHaA OOOOUIEHHBIX PeWeHHi JJId BaxKHbIX KIAaCCOB 
JIMHEHHbIX YypaBHeHHH Tuna (8) nogwyyenbr B padorax M. VW. Bumuxa u 
O. A. Jlaypoxenckoli (cM., Hanpumep, (*,°)). Pemenne x(t), nomyyeHHoe uu, 
MOXKHO PaCCMaTPHBaTb KaK 3HAYeHHA HEKOTOPOrO ONepaTopa Q, OT cBOGO_HOrO 
uieHa f(t). Bio Obl HHTepeCHO JOMOHHTS HCCIEAOBaHUA STHX ABTOPOB HB3y- 
yeHHeM onepaTopa Q, B pa3sIHYHbIX MpOcTpaHcrTBax. 


Iloctynusio 
31 V 1956 
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MATEMATHKA 
b. P. JIABPYK Se ae 


YCJIOBHE PA3PELUMMOCTH OJHOH FPAHHYHOH 3AJAUH 
JIS CHCTEM JIMHEHHbIX JH®OEPEHUMAJIbHbIX YPABHEHHH 
BTOPOrO NOPSAKA IJJIMNTHYECKOPO THNA 


(II pedcmasaexo axademuxom H. H. Boeoawbéobom 28 VI 1956) 


B 9Trol 3amMeTKe C NOMOUbIO dopmyst THNa TpHHa mpoBeyenbl HCCe,O- 
BaHHA JIA OJHOU CpaHHUHOH 3afauH; NOJyYeHHbIe pesyJIbTAaTbI aHaJIOrHUHbl 
pe3sybTatam paOor (' 3) jis nepBoH rpaHH4yHoH 3ayauu. Hacrosulaa paOora 
NpHMbiKaeT K 3ameTKe (+), OOO3HAYeEHHA H HeKOTOPbIe PesyJIbTATbI KOTOPOH 
3yecb OyyT HCnOb30BaHbl. 

Ilycrp 

f, 8 


: a E a 
A \*, => Aij (x) brie, 2 Ba yoni (x) 
= Bead) 


—yuddpepenunaspubili onepatop, Kosxppuunentpr KoToporo Ajj (x), Ai(x), 


A(x) (i, j=1,...,2)—KBapaTHbIe MaTPHUbI NOpAyKa Pp, HellpepbIBHO 
Judcbepenuupyembie, cooTBetcrBenHo, t+ 3, t+2, t+ 1 pas (t>1) B He- 
KoTOpohH o6mactu D rouek x = (X,,..., Xn). II[peqnomaraetca, uTo onepaTop 


\ : 
A (x, <.) gnmuntuyeckoro B D = runa. Uycrp V— BpiyKiad oOsacTb, Je- 
\ 


2kamlaa B D pmecre co cpoeli (f + 2)-KpaTHo raayKoH rpaHuueli S. Ilycrs, 


HaKOHeL, 
n 


0 7) 

Bly, x)= DP a8 te) 
i=1 ‘ 

Judepenuvasbupili onepatop c Kospunnentamu B; (y), Biy) (i seljcesnt)ar 

KBapaTHDIMM MaTpHaMH opsqKa p, HelpepbipHo jHuddepenwupyembimu 

ByOvIb S, coorserctBeHHo, t+ 1, ¢ pas; det aS Bi(y) vi (y) #9 (YES), (y= 


i=1 


= (v, (y), ..-, Yn (Y)) — CAMHHUHBIH BEKTOP BHYTpeHHeH HOpMalH kK S B 
ToUKe Y. 
PaccmaTpuBaeTcaA rpaHHuHand 3afjava 
A(x, S\u(xy=0 (xEV) (I) 
2 ee : I 
lim B(y, g)¥) = 119) (YES). (It) 


Tpe6yerca Haliru HempeppisHoe B V U S, jpaxk[bl HempepbiBHo AudPpepen- 

uupyemoe B V pemeHHe u(x) CHCTeMbI (I,), Avia KOTOporo cyllecTByeT 
n 

: Ou (x) 

paBHOMepHBIii OTHOCHTeIbHO y € S mpefes > B; (Yo 


i=1 


pu cTpemiJie- 


Huu TouKH x@€V K TouKe y mo HOpManu v(y) M KOTOpoe YAOBNETBOPACT 


TpaHHUHbIM YyCJIOBHAM (2); i (y) — saqannpiit HerpepbIBHbIii Ha S cro6el. 
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Ipeqmonaraetca, TO TpaHHYHbIe 3ayayH, COOTBeTCTBYIOUIMe OlepaTopam 


(A (x, =); B(y, &)) (4° (x, +), B (y, )) (4) TI1pHBO,UMBI K pery apa 


HBIM HHTerpaJIbHbIM ypaBHeHusam (5) *. 


: 


Ilyctph G(x, y) (x€V, y€S)—nocrpoennaa B (°) mMaTpuua, COOTBET- 
CTBylOllad 3ayaye (I,), (II). C nomombio dopmys (4) us (4), aHamorH4yHo 


TOMY, KaK JOKa3aHO B (1), ROKa3bIBaeTCA CJleqyroulad JIeMMa. 
Jlemma 1. Cytwecmeyem mampuya G(x, y), oOsadatowaan ecemu ceol- 


cmeamu mampuyol Gy(x, y) uU mem céolicmeom, 4mo OAA BCAKO2O HeNpepoleHo — 


Ougepenuupyemozo @ V US, Oeaxdol HenpepolieHo Oudqbepenyuupyemoeo 6 
V pewenua u(x) cucmemot (I,) mono Hatimu makyio Henpepolenyto Ha S 


mampuyy w(y), 4mo 
lim B(y, 5) {4 Tue (x, 2)u(z)dz(S)} = 0 


(npu cmpemaenuu mouku x€V K mouxe x ES, Hanpumep, no Hopmaau y(y)). 
JlemmMa 2. Mxuoeoo6pasue pewenut ypaenenua 


d(y) +) (2) B(z, 5) G (2, y)@S = 0 


S 


63QUMHO-OOHOSHAYHO U <AUHeLLHO OMOOpaxcaemcaA no gopmyare 
r 0 re 
OG) = —\{B (z, sol, x) M* (z) dzS 
$ 


HQ MHO20O0Opaszue pelwlenull epanuunot 3adauu 


A(x, 5) 0(x) =0 “(x €V), , ah) 


: ) * 
lim B(y, 5,)o(x) =0 (YES), (119) 


20e w(x, Y)—HopmanoHan yHOameHmancHad mampuya daa onepamopa 


A(x, =) (8). Bopmyaa oOpaiwexua umeem @eud 


5 * 
A(y)=o'(y) (y€S). 
Jloka3aTeJIbcTBO JIGETKO NOJYUATb C TWOMOULbIO JI@MMBI be e€CJlH 3aMeTHTb 


HeMPepbIBHOCTh MaTpHIL Bly, x) {8 (z, =) o(2, x} (2s 7) ao eee 
S 


= 1, ...,) Ip uepexoge Touxu x€V uepes TouKy y. 

liz cbopmyvibt (4) us (4) u aemmpt 2 culeqyet Teopema 1. 

Teopema 1. J[aa mozo umo6e sadaua (I,), (II) 6eLaa paspewuma 
HeobxodumMO U OocmamouHo, umobor Oa «to6020 — peuleHUA U(x) sadauu 


(1), (Ho) 
\o" y) f(y) dS =0. 


Ss 


B uacmnocmu, Oana paspeuumocmu sadauu (Io), (II) npu «60m cmoabye | 


[(y) Meo6xoduma u dOocmamouna odnosHauHaA paspeulUmocme  sada4uU 
Coys 


* [pannunaa s3ayaua, coorsercTsyrolllaa omnepatopy (as («, =) Be (, 5) NlOHH- 


MaeTCA aHasloruyHo (Iq), (II). 
** OHOSHaNHO pa3speulHMBIe gaya (I,), (II) paccmoTpeHbl B (4). 
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ITyetb 4, (y), «.., Ar(y) —tlomuan cuctema co6cTBeHHBIXx pelleHuit ypas- 
eHHA 


iy) = \i (2) B (2, =) Ge, y)d,S = 0-* 


ae G(x, y) —Matputa, nocrpoennas Jum oneparopa (A’ (x, a B (y.=)) 
XxX 
HaJIOrM4HO TOMY, KaK MNocrpoeHa matTpuua G(x, y) us oneparopa 


0 ) a 
A (x, sz) Bly, nil Iloubsyacb semMMoi 2, *nomyyaem mpescraBueHue 
oOoro pelleHua 3ayqauu (I,), (Il) B Buye 


u(x) = \ Gls, z)u(z) dS + \{B°(z, a (Xe z)\i “(2)dzS°0; 
S 5 

‘ye u(y) YAOBNeTBOpAeT ypaBHeHnto 

rin +\ Bly, 5) GY 2)¥(2) 4:5 = F (Y), 


datTpula A (y) = (A; (y) aera C — TIPOH3BOJIbHbIM MOCTOAHHBIM cTOmOeL. 

Teopema 2. Ecau cmoabey f(y) (t—1)-Kpamxo nenpepoeno dud- 
pepenuupyem edonro S, e2o eee nopsdKka t—1 ydoesemeopsiom Ha 
S ycaoeuio Teavdepa u sadaua (1,), (Il) paspewuma, mo s16oe ee peuenue 
‘t+ 1)-Kpamuxo nenpepoiexo Audmpepenyupyemo 6 V u t-Kpamno Henpepoleno 
Juepenyupyemo 6naomb Oo S wt e2o npouseodnole nopsadKa t ydOoeremeo- 
ostom Ha S ycaoeuto Teabdepa. 

JloKasaTeJIbcTBO HamMeyeHO B (4). 

VMimeeT MecToO HelpeppiBHad 3aBHCHMOCTb BO3MOXHO HeeHHCTBeHHOTO 
pelleHua (HM ero MpoH3BOAHbIX FO Topsayka t B V U SB ycnoBuax Teopemb! 2) 
OT cTromOua f(y) (H ero MpoH3BOAHbIX WO NopsayKa t — 1). 

Jloka3saHa TakxKe (MeTOJOM, yKa3aHHbIM B (?)) HellpepbIBHad 3aBHCHMOCTb 
BO3MOXKHO HeeMHCTBeHHOrO pelleHHa 3agauH (I,), (II) (u ero NpousBo,HBIx 


MO nopsayKa ¢t) of KosdibunueHToB omepatopos A(x, ax) B (y, x) cTomoua 
f(y) (4 ux MPOHSBOMHBIX) HM OOlacTH B Clydae OHOSHAYHOH paspellluMocTH 
3aqaqu (15): (II5). 

B s3aksmoueHHe BbIpaxaio HCKpeHHIoIO OvlarofapHocTth A. Bb. Jlomarun- 
CKOMY 3a PYKOBOJCTBO padoToH. 


JIbBOBCKHH TrocyfapcTBeHHbIM YyHHBepCHTeT Tlocrynns0 
uM. Mp. ®panKo 27 VI 1956 


LIMTHPOBAHHAS JIATEPATYPA 


19.5. TonatruucKkuia, Joxn. AH YPCP, Ne 1 (1956). 7? A. B. Jlomatun- 
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4 Jloknagn Akayemun nhayk CCCP 
i I 1956. Tom 111, Ne 1 
\ 


MATEMATHKA 
C. M. HHKOJIBCKHH 


TPAHMYUHbIE CBOMCTBA ®YHKUMM HA OBJIACTAX C YPJIAMH 


(II1pedcmaszeno akademukom A. H. Koamozopossim 22 VI 1256) 


Byjem paccMaTpHBaTb KJlaccbl (pyHKUMi ee (l<p<oo, r>0), onpe 
JlemeHHbIe B HaluHx pa6orax (7,3). Mp orpanuyHMcaA paccMoTpeHHeM (pyHK- 
WHH AByxX lepeMeHHbIX f = / (Xx, y), 34qaHHbIX Ha BCeH MIOCKOCTH x, yY HM pH- 
Hajek aux jsbe HO pe3yJIbTaTbl MOXHO HepeHecTH Ha cu1y4ali nm MepeMeH- 
HbIX; O06 93TOM HWXKE JesaeTCA COOTBETCTBYIOINee 3aMeuaHHe. 

Ilycrb G ecrb ByMepHad orpaHHeHHad OOsacTb, rpaHula KoTopon VP 


COCTOHT H3 KOHeYHOrO YGHCJIa PiIa_KUX KYCKOB, Kak bIi HY3 KOTOPbIX Heupe-— 


PbIBHO AudpepenuupyemMr-+2 pasa (r=r+t+a, r—uenoe, Oma < 1). 
IIpeqnonaraerca, uTO [Ba COCeHHX KyCKa Ha CTbIKaX OOpa3yloT yrab «a, 


VOBJI€TBOpAOllHe HepaBeHcTBaM 0 <_< 2Qrz. 
BpriOepem Ha I HavambHylo TOUKY H OyfeM OT Hee OTCUHTHIBATh JIMNY 
Ayrm s koutypa I’ B nomoxKHTeIbHOM HanpaBseHuH. Ecru I, — ony u3 


rjlay{KUX KYCKOB, TO MOX%KHO paCCMaTPHBaTb (byHKWHH © = o(s), oMpesenenubie 
Ha T,, UpHWHaysexaiue K Kaccy ja (T,) (<p Seo, SO)" (Pyare. 
Mobi elle OyeM pacCMaTpHBaTb JIA p WebIX CyHKWHH o(s) € hee (Tx), 
MMeIOIWHe HHTerpuHpyemMble B P-H CTeMeHH MpOH3BOHbIeE B cMBICMe CobomeBa 
HO MOpAAKa p BKJOUWTebHO HW AOCOJIOTHO HEIPepbIBHble MPOH3BOHbIe 0- 
paqka p—1. 
Ecam Ha WuiocKocTH 3ajjaHa byHKunsa f(x, y) CHS. TO JIA BCeX HaTy- 


paJibHEIx = 0,1,2,..., yOBeTBOpAIOWIMX HepaBeHCTBy 
; 1 
Se OPN 1 
(1) 
HM€€T CMBICJI TOBOPHTb O rpaHHUHbIX (pyHKUHAX 
arf 
—| =o,(s 
7 2, (3), (2) 


BO BCAKOM CJly¥ae B CMbICWe CxOAMMOCTH B cpeyHem L, ((3), § 4) asa or- 
HENbHBIX TlaqKAX KyCKoB I, Koutypa T° ((5), § 1), 


Ilycrb dbyHxuna f(x, y) HMeer HenpeppIBHBIe YacrHpre MIpOHSBO]HbIe T10- | 
PAAKOB, MeCHbUIMX UnCIa p. Mbl Moxwem onpeservTb wa I rpanwunpie (PyHK- — 


Wun (2) Ain }<p. OvesuHo, o)(s) HempeppiBna Ha I’, no ecan A > Opqved 
$,(S) HEMpepbIBHBI, BOOOIe TOBOpA, TOMbKO Ha OTIeIbHBIX T1aKHXx KyCKax 
Il, kontypal. B yrnax Ap cbyHKuHH 9) (s) MoryT HMeTb pasppiBbl. Oqnako aucuia 


©) (Sr =r 0), 1 (Sp ran 0) (A = 0, Lj av isis =p) (3) 


CBA3SAHbI ONpeeJIEHHbIMU COOTHOIUCHHAMH ; HaupuHMep, B CWTyuae, ec A, == 
NpAMOU YyroJ co CTOPaHaMH, HapaJVJIeJIbBHbIMH OCAM X Y, ITH CBA38H BbIDIAAT 
Tak: 


do, (Sy + 0) 


09.4, —0) 
ae = (| ee 


Os* 
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Ilycrb renepp 3a 

y qaHa ua 7 4 {o, ] i 

RB . p . MNPOHSBOuIbHaA cucTrema {% (S)} (byHkunii 

YAS), HEMPePbIBHBIX Ha Kar%K]OM PrayKOM Kycke I',. Bygqem rosoputh, urto 
> 


e 
OHa YOBJeETBOPAeT yCNOBHIO Ms, €clM unca (3) yyoBneTBOpsIoT Takum 


ee ese, KaK €CJIH Obl CyUleCTBOBaJIa Ha mWOCKOCTH HeNPepbIBHO JHC)- 
ee tepyenas (<(6 pas) (bynkuna T(x, y) vTaKkas, uro wMeer mecto (2) 
L< 9. 


‘ 
: 2) 
a Teopema |. Ecau FU. 0) GH mo onpederennole npu nNomMowtl (2) 
YAKYUU 9 (S) Npu ecex HamYpaAbHolx i, yO0e.aemeopsu0uyux (1), npuxadse- 
ocam A (r—A—1|p) 
coomeemcmeenHo K Kaaccam H, (1;,) Oras ecex 2enadKux KycKkoe I", 
Koxmypa I’ u umewm mecmo nepasencmea * ; 


I ea ety < ctl FIN? | (4) 


Kpome moeo, PYNKYUU %, YOOBAEMBOPAIOM COOMHOWEHLLAM arose 2/P) Aaa ecex 
Yenosoix mouek A, Konmypal. 

Teopema 2. ITycme r >0 u na KYycouHo-eaadKom Konrmype I Oaa KaoK- 
0020 HaMYypaAbHoeo > 0, yOoeremsopsuoweeo (1) u maKoeo, umo r—) — 
—1/p Spee Aoi (Ta — Yenoe <0, <1, loperedyp), Sadana ynkuyuu 
‘%(S), O6nadamuwe caedynumumu ceoticmeamu: 


6 ET -Alp) (pn ; 
CG oie CD) OR grees = HeUeNOO; 


Z A119) AA 5 | 
0 € rae Ps (l,)—-0A8, ff — 2) — - uyenoeo, 


KAK06 Obl HU OolA enadKuli KyCoK V, KoHmYypa T. 
2) PyxkKyuu ¢, 6 Yyeaosolx moukax A; KoHMmypa TV’ yOoeaemeopsiom coor 


Howenuio MG”? daa r—/p neyeroeo u my!” daa r — 1/p yenozo. 


Toeda Ha naocKocmu (x, y) cywmecmeyem gynkuus f(x, y) € He makas, 
-4Mmo 


LAIR<cDd loi? =ciet, (5) 
REE 


e20e cymMa pacnpocmpaHena Ha 6ce }., yOoeaemeopsrolmue (1), tu ece enadKue 
mycku I, TT. 

Tenlepb BBeeM B paccCMOTpeHHe IIpocTpaHcTBo Hen, 3JIEMeCHTAaMH KOTO- 
poro OyjleM CUHTATb KOHeUHbIe CHCTeMbI 


e= {91, o,---} 


(YHKUHH ©, ONpefeyweHHbIX Ha I’, Ais KOTOpbIX HMeeT MecTo (1) H ycJOBHA 
1) u 2) tTeopempr 2. Hopmy || ¢ |] Mbr onpeqemHM Kak B (5). HY? (2) ecre 
lipoctpaucrso tuna (B). B TepmnHHax HY u HO (LT) reopemi 1 u 2 
UHTePIpeTHPYIOTCA TaK: 

Paeercmea (2) onpedeasiom AUNEeLHObLL O2PAHUueNHollt onepamop , oOMmob Pparcaio- 
iwuti npocmparcmeo HY?’ muna (B) 60 ece npocmparncmeo HS? muna (B). 
Imom onepamop, makum o6pasom, HenpepoleHo ob6pamum. 


a ea IIc =f le +M, || al? (n= llellz ny tM rye Mu M,—coorpetcrsenuo, HaH- 
MeHbIIHe KOHCTAHTbI, C KOTOpbIMH f H @ BXOMAT B HW a ee (C) (san wee), ec.IH 110 


yCJIOBHIO 9 G Wi). 


to 
~“ 


Kak cneqcrpue u3 Teopem | u 2 (pu p = 2) C MOMOLIbIO BapHallMOHHOrO 
mpunHuuna (cm. C. JI. Co6omen (7), a Tak2Ke (4) a (8)) MOxKHO NOJYYATS 
culelylouly!o TeopeMy SYHIECTBOBAHUA AIA PelWeHHA MOJIMTaPMOHUYECKOH 3a- . 
yaun: 

: 


Oru t 
Aine f (4,59) “HasG, paliea o (A =0, lit, oe ly (6). 
r | 
B cIyyae paccMoTpeHHoH*oOnactn G, orpaHWyeHHOH KYCOYHO-rlaqkKuM KOH=" 
Typom I. 
Teopema 3. Ecau epanuunole pynkyuu % (k= 0,1,..., 2—1) npu- 
i i 

Hadnencam coomeemcmeenno Kaaccam HS —"**) (P;) (0 <2 =< */,) O48 Koo 
Oozo enadkozeo Kkycka I; CI u ydoeremeopsiom coomnowenunm Bare, 4 


fEL,(G), mo cywecmeyem @ G eduxncmeeHHaA noAueapmonuecKkan GYHKYUA 
u, pewarnwan epanuunyro sadary (6) u obnradarowjan ceoticmeom 


ACR ee lothete ys 
>» Sa oo dG <o. 


G m+k=l 


CooTBeTcTByIOWlMH pe3sybTAaT A TaayKoro KoHTypa cM. (*). 

IlpumeuanHnue. Merojb, KOTOPbIe MbI 3eCb IpHMeHsAeM, paciipocrpa- 
HAIOTCA Ha 3 (HM BOOOUe N) U38MepeHHA AIA OONacTeH, OCOOeHHOCTH TpaHHL 
KOTOPHIX BbIPIAQAT Tak, Kak y Je*OPMHPOBaHHHIX (HEBbIPOXKCHHBIM JUud- 
cbepenuupyempm r+ 2 pa3a mpeoOpasoBaHHeM) KYyOOB (f#-MepHbIX Ky- 
6oB). 

MatematTuyecKHH WHCTHTYT Iloctynuao 


um. B. A. Crexsosa 14 VI 1956 
Axayemuu nayx CCCP 


UHMTHPOBAHHAA JIMTEPATYPA 


1¢C, JI. Co6o0aeB8, Hexoropbie npHmMenenua PyHKWMOHANbHOTO aHaH3a B MaTeMaTH- 
yeckoH pusuke, JITY, 1950. #C. M. Huxoapbcecxunh, JAH, 88, 17 (1953). %C. M. 
HukouabcKkulh, Matem. cOopx., 33 (75), 2, 261 (1953). *C. Ms HuxonmpcKul, 
TAH, 88, Ne 3, 409 (1953). § C.M. Hu komwpexu it, Martem. cOopn., 40 (82), 8.3 (1956). 
°C. M. HukxoapceKkuk, Yen. matem. nayx, 11, 6 (72) (1956). 


Horuane Akagqemuu nayx CCCP 
1956. Tom 111, Ne 14 


4 MATEMATHKA 
3. HW. PEXJIMWKHH rn ae ae 


OB YCTOHYHBOCTH PEWIEHHA HEKOTOPbIX JIMHEHHbIX 
AH®PEPEHUMAJIBHbIX YPABHEHHH C 3ATIA3)bIBAIOLUMM 
APrYMEHTOM B BAHAXOBOM IIPOCTPAHCTBE 


(IIpedcmaeazexno axademuxom H. I. Temposcxum 31 V 1956) 


Borpocsl ycTOH4MBOCTH peleHHi uddpepenHyHabHblx ypaBHeHHii B OaHa- 
<OBOM IIpocTpaHcTse OpiiM BuepBbie paccmotpenbi M. TI. Kpeituom (+) u nony- 
WIM JlasbHehiee pasBuTHe B padorax M. A. Pytmana (?, %) u ap. M. Tr. Kpeitn 
+) paccmaTpuBa OObIKHOBeHHBIe AudppepenuuMabHEle ypaBHeHua; M. A. Pyt- 
mau (7,°) uccneqoBas HeKOTOpHIe AudpepeHUHabHbIe yYpaBHeHHA B YaCTHbIX 
IPOH3BOJHBIX. 
3a TocmeqHee BpeMA, B CBA3H C PeMICHHEM PasJIHYHbIX 3aau ABTOMATHYeECKOrO 
peryHpoBaHHA, YCHJIMJICA HHTepec K ypaBHEHHAM C TaK Ha2bIBaeMbIM 3ala3]bl- 
BalOuluM apryMeHTOM. B HacTosme paOoTe, HCMOMb3yA HeKOFOpbie TeOpeMbI H 
MeTOybI 43 (7,°), HaM yfaslOCb NOyIHTb HEOOXOAMMbIe H JOCTATOUHEIC KPuTe- 
PHH OF©paHH4eHHOCTH pelIeHHH JIMHeHHbIX uppepeHUHaJIbHbIX ypaBHeHH 
C 3alla3bIBalouwjHM apryMeHTOM Ha nomyocu (0, co). | 

PaccMoTpuM KOMMIeKCHOe MpocTpaHcTso BaHaxa 6. OdosHauum uepes £ 
MPOCTpaHCT3O HeMpepbIBHEIX PYHKWHH X = x(t) (—oo<f<Zoo):c OOaCTbIO 3Ha- 
ueHUli, WpHHaqnexameli 6. Ilycrs EyCE — nogqupoctpancTso HempepbiBubix 
@yHKun {x(t)}, anHyupyrouyuxca pu t<O0. 

Teopema. J]ycmo onepamop-dynxyua A = A(t) 0<t<oo) ydosse- 
meopsiem YCAOCBUAM: 

1) npu Ka2cdom quKkcuposannom t A (t) — aunetinoii, oepanurennoltt one- 
pamop, Oeticmeyrouut 6 6; 

2) cemeticmeo onepamopoe {A (t)} Komnaxmuo: us ecakoti nocaedosamero- 
Hocmu {A (tn)} MOOCHO ebI0eAUMb CUAbHO CxXOOALYYIOCA “Aco; 
3) cyujecmeyem cuAonaa npouseodnaa A’ (t); 


4) lim || A’(t) || =0. 
t+ oo 


Jlna mozo umo6et Kpaeean 3adaua 


4¥__ A (t)y(t—a)=x(t) (0<t<0c0, a>0); 


di (1) 
y(t) =9(t) npu t<0 


UMeNA OepaHuueHHoe pewlenue y(t) NPU BCAKUX HenpepoleHolX O2PAHULEHHOLX 
c(t) u o(t), Heobxodumo u Jocmamo4no, umobel OA Kac00e0 npedersiozo 
mnepamopa Aw, nopostdaemoeo cemeticmeom {A (t)} npu too, 6ce KopHu z 
Y PAeHEHUA 


1 zea — 1) (2) 


Ina mo60e0 k us cnexmpa Aw sreswaau eHe eOuHU4LHOeD Kpyed. 


JloKa3aTe/bCTBO TeOpeMb! MpOBOAMM T0 Cieqyoulemy WaHy. PaccMoTpHM™ 
«CKaJIAPHYIO) KpaeBylQ salary 
‘ \ 


oy Ayia) — 2) 

y(t) =9(¢) (<0). 
Tlyrem 3amMenbl HeH3BecTHOH (pyHKILMH OHA MPHBOAMTCA K BUY 
oY - 5 hy Uf -- a) =X, (t) (Ot 0°), 


HEV] NERO, 


(4) 0 


rye 0, —HyJeBOH 2IeMeHT MpOCTpaHCTBa @. 
Sta kpaeBad 3aflava 2KBHBaJIeHTHAa OllepaTOpHOMY YpaBHeHHto 


y—kSKy = Sxp— 2%, (5) 
y(t)=% (£<09), 
is 


Peet = \x(=)de u Kx =x(t—a). 


0 
Acuo, uro mpu f=(n+1—S)a (O<49< 1) 


y (t) = (ASK) 4x = Dy MS "KM 


h=0 
HJ 
; i hee PE jh 1 
y(t) = x(t) +>) \ ear (tha) de 
Real g 
Ilyerp 
n (n+1—0 
9) = >» ‘a Pn 4 1— 6) a— aR 
On (== \ @—1! x (t — ka) dz. 
k=1 9 
Torya 


y (t) = x (t) + Aan (8). 
co 
=a 
Crpoum BclomMoraTeJIbHy!O (PYHKILHIO >, Qn (9) z"—1, MoxHO NoKa3aTb, TO 
n=J ‘ 
umMeeT MecTO (popMy,ia: 


az 


co 
BR ae us e 
Dy an (8) 2" * = reas 


1 
_ 


x Vee {x (eta) Hate + (I Sale Px 2 — Oajz27+...}dt. (6) 
0 


Ilycrp || x(t) | <M; Torga serko BugeTb, TO || Qn (4) || Hu, cameqoBa- 
TeJIbHO, || y(t) || OCTaloTCa OrpaHHUeHHbIMH, eCJIM KOPHH Z ypaBHeHHA 
| — ze? = 0 HaxOJATCA BHE eCMHHUHOTO Kpyra. 

Ec Ke OHH H3 KOpHeH Zz ypaBHeHua | — ze"? = 0 HaxojuTcA BHYTpPH 
eJIMHHYHOrO Kpyra, TO TipH HeKOTOPpOH OrpaHHueHHOH (PyHKUHH x(t) MpaBaa 
yacTb (bopmysibl (6) OyeT HMeTb OcoOyIo TOUKY BHYTPH eAHHHYNOTO Kpyra 
lim || @, (9) || = co, tMosTomy pelennue y(t) onepaTopHoro ypaBHenua (5) 
fle) 


OyweT HeOrpaHHyeHo. 
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) Curyyai, Koryqa Kopuu z HomaqaioT Ha rpanHuy eMHHYHOrO Kpyra, TaKxKe 

HBOJUT kK H€OPPaHHYeHHOMY pellleHHiO, Tak KaK MOXHO NOqo6patTb TaKoe 

JaHHYeHHOe x(t), YTOORI PyHKIUA B MpaBoH wacTH cbopmy gibt (6) Ha rpa- 
€ CAHHHYHOrO Kpyra HMewvIa OHH Momoc 2-ro nopsAyKa. 


Bosspalllanicb kK KpaeBoli 3ayaue (4), T. e. nomaran x = Sx, 


, Nlowy- 
M: 


y = (I — SK) Sx, =T,Sx, = St s*Kky, = 
k=0 * 
= = x ashe SP Phar, — a (V, fee /) Kk 1 


k=0 


i, 


e Kx, =x, (t+ a). Jaa cKanapuoro calyuad TeopeMa jloKa3aHa. 
| Paccmotpum cayyaii «noctosHHoro» onepatopa A (t)==A, 7. e. Kpaesyio 
qauy : 


oP —Ay(t—a)=x(t) (<t—<os), (7) 
y(t) = 9(t) (F<0), 


MTOPY!IO MPHBOHM K BHI: 


Ay (t—a)= 4 (0) 0 <t< os), 


(8) 
HW ae (6 <0). 


ITa KpaeBast 3aaya 9KBHBAJIeHTHA OrepaTopHOMy ypaBHeHHi: 


Y— SKAYy = Sx, = x, 


Z (9) 

y(t) =4, (¢<0), 
eWIeHHeE KOTOPOrO, CorsacHo (popmyvie (2) H3 (7), MOKeT ObITb NmpeycraBseHO 
BHye 


La Sea te ae Tar, (10) 


(© { — MpOH3BOJIbHbIM CHPAMJIAeCMbIN KOHTYP, BHYTPpH KOTOporo pacnosox«Ke- 
I BCe€ TOUKH cieKTpa onepatopa A. Jlerko BHyeTb, 4TO onlepaTopbi 
— ASK) u (A —4/)* paspHomepHo orpaHuyeHbl Mo HOpMe mpu EY, Hu 
aTOMYy y(t) orpaHHueHo. 

JloKkasatesibcTBO OOpaTHOrO MpesORKeHHA BeeTCA OT UPOTHBHOFO. 
IlycTb pH HeKOTOpoM i, HpHHaekaulem cneKTpy oleparopa A, KaxK- 
My OrpaHHyeHHoMy x(t) oTBeYaeT OrpaHHyeHHoe Denes Torga, corsiac- 
) OHO Teopeme M. A. Pytmana, oneparop (J —SKA)+ Oyyer orpanu- 
HHbIM I10 HOpMe. 

Brean, ae (bopmysy (10), MoxHO NOCTpOuTb Takyto PabeoMeny® 
PaHHYeHHy!0 NOCMeEJOBaTeMbHOCTb {Xp (f)}, MA KOTOPOH Mocse_oBaTeub 
CTh {Yn(t)} He OyyeT PaBHOMepHO orpaHHyeHHoH. Wi ee 
PaccmMoTpHM, HaKOHell, cCuly¥ali «mepemMeHHoro» olepatopa A(t), T. e. 
aeByto 3ajjayuy (1), KoTOpyto IIPHBOAMM K BHJy 


—A(ijy(t—a)=x() <t<o), 
y(t) = 9, (t=. 0}: 


Kpaepyto 3aqayuy ( 11) paccmarpuBaem B nogmpocrpanctse Ey, C Ey (pyHK- 
UHH, anHyMpylouuxca pu t<ty. Ona SKBMBasIeHTHa OMepaTOpHOMy ypaB- 
HeEHHIO | 

C 

y — S1,KA (to) ¥ = SX + Se, ( A(s) ds y(— a) | , (12) 

te | 

rye Szx% = \ mi (Eas. . 


to 
CorsacHo dbopmyse (10) pemenne MoxeT ObITb IpeycTaBJIeHO B Bue 


oz oak (T= MSAK) (Ate ae 


x {sue + 8, [JA dsye—a)}} a, (13) 


o 

| 

rae y — m060l cipsaMmseMbIit KOHTYp, BHYTpH KOTOpOro pacnoJIOxKeHbI BCE 

TOUKH ciHekTpa onepatopa A (t,). Oneparoppr (J —AS;z,K)1S;,, u (A (to) — 

—jJ)+ paBHoMepHo orpaHHueHbl 10 HopMe pH ft, u AEY. | 
Anasusupya dopmysy (13), MoxHO NoKasaTb, 4TO y(t) orpaHuyeHoO. 

B joka3aTesbcTBe OOpaTHoro MpeqOXKeHHA HCHOJb3yeTCA TO OOCTOATEJIb= 


cTBO, 4TO pH || A’(t) || =O MoxHO yka3aTb NOCeqOBaTeIbHOCTh yXO]Aa- 
t+ 0 


IHX Ha OeCKOHEYHOCTh HW PaCLIHPAIOMIMXCA MHTepBasIOB, Ha KOTOpBIx Ai (t) 
HeOrpaHH4eHHO NpHOvMxKaeTcA K JOOOMy Hallepey 3aqaHHOMy MpejeubHOMy 
onepatopy A. BulOupad ToT H3 HHX, KOTOPbIT COOTBeETCTBYeT  He- 
ycToHuMBOl KpaeBOH 3ajlaue, NpHXOAMM K HeOrpaHHYeHHOMy pelIeHHIO 3a- 


yaun (1). 
IIpumevanune. OOsacrb «ycTrowuHBOcTH) AA Hallero ypaBHeHHa G6y- 
e 1 oi bd | 
eT BHYTPCHHOCTb OBaJla, OrpaHHyeHHOrOo KpHBoH A = — a © (—F << || 
e 
ee Tv 
SEL 3). 
OecckHi mefarormuecKH HHCTHTYT Ilocrynuso 
um. K. J. Yurmucxoro 17 I 1956 
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MATEMATHKA 


A. C. COJIOMOBHHKOB 


PEONE3SHYECKHE KJIACCbI MPOCTPAHCTB V(k) 


(ITpedcmaébaexo akademuxom H. I. Hemposcxuam 5 VII 1956) 


1 

ee peoore aBTopa ( ) ObIIO BBeeHO OlpeemeHHe reoflesHyecKoro xKslacca 

OBOH MeTpuKH ds* = gj; (x1,..., x") dx'dx/ Kak COBOKyHHOCTH Bcex 6e3 

a : 

ICKJIOUCHHA MeTPHK ds?= gj; (x1,..., x”)dx'dx/; umerwomux c ds? o6mune 
peoulesuueckue. Hacroasljad 3aMeTKa MOCBALLeHa ONMCaHHIO reojjesHyeckux 
coon Jia MeTpHK UpoctpauctsB V(K). B copokynHocTu c pesyabTaTaMu 
) TO JaeT MOMHOe pellleHHe BOMIpoca O NpOcTpaHcTBaX C OOMLHMH reojesH- 
1eCKHMH HH, eC yroqHo, NpoOsembl reosesuyeckoro oTOOpaxkeHHA puMa- 
OBbIX IIPOCTPaHCTB (C MOJOKUTEIbHO ONpeesIeHHOH MeTPHKOH). 

PumanHogo mpocrpanctso V, HaspiBaetca V(K), eciH B HeEKOTOPOH cucTe- 
He KOOp]HHaT 
. D) 2 “ 2 ; 2 

ds? = ds) + ods, +...+ cds; (1) 
| 2 2 = 
(ds?, ds? (x= 1,..., f)— CaMocTOATebHBIe MeCTPHKH, 3aBHCAlMe KarKaa 


log 
OT CBOHX MepeMeHHBIX x", x/«; (byHKUMH o > O 3aBucAT OT TlepeMeHHbIX <x’), 
mpHyem «ipHcoe,uHeHHad» MeTpHKa 


*2 2 i ¢ z 

d§? =ds} + o (dy)? +... +9 (dy) 

uMeeT TOCTOAHHY!IO KpHBH3Hy K. 3yecb g — pa3MepHOCTb ds?; pT 
_.., y+? — HOBble TepeMeHHEIe. Camo mpejctapseHve (1) Ha3sbrBaeTca 


K-pa3loxKeHHeM MeTpHKH ds?. 
TipousBombHoe K-pa3JioxKeHHe TPHBMaJIbHBIMH mpeoOpa30BaHHiaMH * T1pH- 


BOMUTCA K OMHOMy H3 BHOB (cp. (?)): 


1) K =0: 
q 
ds? = S' (dxin)? + (xh)? ds? +... + (x00)? dst_, + ds? (E—1 <q); (2) 
ipa 
q 
is? = >) (dito)? + (xt)? ds? +... + (x4)? di Bang (3) 


i,= 


* Oru mpeoOpasopaHusA CyleMylolle: MPOHSBOAbHOe Tpeo6pasoBanue TepeMeHHbIX ee 
a 


NS) ds*, H3MeHeHHe HyMepalnu Car aeMbIx ods? , a TaAKKE BbINeCeHHe MOCTOAHHbIX MHOKH- 
a ; 


H BKJIOUeHHE HX B yHKWHH Oo. IIpu BCeM 3TOM mpenodaraetcs, uTO 


a) 9 

resieH H3 tbopm dsz 
a 

re cyaraembie B (1), AA KOTOPLIX MYHKIHH © OTMHUAIOTCA NMOCTOAHHBIM MHOKHTEICM 


6 m a 
6 = Cs), OObeMHHEHbI B OAMH Wien (6 (ds? +c ds‘). 


(Su) 
Ww 


3 LAH, vr. 141, Ne 4 


4 ein to)2 C 
de = [ase at oF uss weet i ast| (t<q); (4) 
Go\2 
dst = 4 [dsp + CP apt... +P dss + dse,| =a), 6) 
rye 
q loylo z 
ds? = A > 8:07, ne ) dxio dxJe Oe ] ao » (xe)? 
as tor fol + 
3) K= See 0 
1 Jo\2 20)2 fo)2 F 
ds? = pldss + dss de... +5 ds3| (<q); (6) 
1o (t—1)o 
hen te ale + 44s 3 a dst ye... +o as (t<q+1); (7) 
0 to 
ds? = 7 [dsg-+ SE? asa + oe dst + ce ds3| (é<q), (8) 
rye 


Kanonuyeckve (opMbI WIA O-pa3smoxKeHUA OCTABJIEHbI 3f[ecb Oe3 M3MeHe- 
HMA MO cpaBHeHulo c (7); UTO KaCaeTCH KaHOHHYeCKHX PopM Aaa K-pa3vo- 
menu c K=0, TO OHH CMellvanu3HpOBaHbI NyTeM BbIOOpa onpefeseHHbIxX 
KOOpAHHAaT x!0,..., x% Ha CHHHYHOM MH MHHMO-eQHHHYHOH ciepax, O KOTO- 
pbIxX HeT pesb B (?). A MMCHHO, 9TH KOOPANHAaTb! NoOOOpanbl Tak, 4TO 
MeTpHK4H (3), (4), (6) HMeloT COMME TreoResuyecKHeE. 

Cpequ BceX BO3MOXKHBIX K-pa3oxKeHHH OHO HM TOH %e MeTpHKH ds? 
OCOObIMH CBOHCTBaMH BBIJeJIAeTCA OHO, HasbIBaeMOe MAKCHMAJIbHBIM (2), 
Jlia onpeyeeHua reosesHyecKHX KJIaCCOB MeTpHK mpocrpaucts V(K) oc- 
HOBHOe 3HaYeCHHe HMeIOT CJIeqyIOUlMe TeOpeMbl. 

Teopema 1. SEcau (1) ecmo makcumaaonoe K-pasaoo%enue, mo 


Kac0aa mempuKa ds? c memu oe eeodesuuecKkumu, umo u ds?, HeobxodUmO 
umeem Bud 


1 t 
i a Se e 
ds® = dsy-+ ods?-+... + ods, (9) 
1 Pe es 1 2 
m. e€. omauuaemca om ds? Habopom Gst.. 0,4 S (ds? U @YNKYUU s,..., 9 
1 iL 
saeucim om mex oe nepemenHolx X'r, umo u ds?, o,..., 3). pu amom 


npeOcmasaenue (9) Oan ds? seasemca, @ céeoto ouepedo, maKcumanonomn 
K-pasaoocenuem. 

Orciofa BUAHO, YTO MeTpHKa MpocrpancrBa V(K) MoxeT uMeTb o6mlHe 
reoesH4eCKHe JIMIIb C METPHKOH Toro xe TuMAa, T. e. V(K) *. 


* : Fa t> 
IIpu sTOM, Kak MOXKHO OKa3aTb, Oe are v; vj = Kgi;— K gip) rye rpamqweuTHbi 


BeKTOp ); OllpeesmeTcA OObIYHBIM OOpasom: 
pi __ pi i i 
Vir = Vip 1 Si¥p sn 8,9 p> 
a 3anaTad O3HAYaeT KOBapHaHTHOe AupdepenunpoBaHHe MO MeTpHKe &;;- OOparxo, ecam 
34 


m1 eo : s' 
pema 2. Ecau mempuxu ds? u ds?, umeruue gud K-pasaooicenutt 


) u (9) (K=K), o62adatm odnumu u memu oie 2eodesuxecKkumu, mo ds? 
Aywaemca us ds* npeo6pasoeanuem nepemennolx xo, 


[lostomy npexze Bcero BosHHKaer BONPOC O BC€X MPOCKTHBHBIX peo6pa- 
Banusax T B mpocrpancrge V (Kk) (1), AelicrByroujux ToubKO B Mpesenax 


0 
2 = 
2(T=T). Acuo, aro atu mpeoOpasopanua OyAyT MpoeKTHBHBIMH HB ds?; 
o J 0 
IX MOXKHO MOKa3aTb, U3 BCeH MpOeKTHBHOH Tpynnbl B npocrpaxcrBe (Ti0- 
OAHHOH KpHBH3HBI K) ds? onM BbI,eNAIOTCA YCOBHAMH COXpaHeHHA Kaxk- 


a 
ro us t BEKTOPHBIX nomen so, V3 9THx ycoBuli H HaxoquTca rpynua Gy 
HX NpeoOpasopanHhH JNA Kaxyoro u3 npoctpaucrs (3)—(8). Mpnpeyem 
OTBETCTBYIOUIHE Pe3yJIbTAaTHI. 
1) Tua (3), (4), (6) G, cocrouT u3 Bcex mpecOpasopannii Buya 


aioxte 


ris oH tieesshy c8 08): 


2) Hana (5) rpynna G, ta xe, uTo wv ya (4) npu t=q. 
3) [las (7) Go cocrouT u3 mpeo6pas0Banuii 


: 
; 
: 
’ 


q 
ih ae ox ; _ 
yan (i = 1. 1), yl = >) ae xhe (fiend tng) 
ko=t 
SameTHM, 4TO ec paccmaTpuBaembie K-pa3zoxKenua (3) ~ (7) aBasiotes 
Ke MaKCHMaJIbHbIMH, TO MOJIHad MpOeKTHBHaA Tpynma B paccMaTpHBaeMoM 
(K) ecTb IpsAmoe mpousBeyenue: 


Cae gee Gg Ke Xe, 


e G,,..., G;—rpynnbl (BuKeHHH B ds?, eer 54 COO THe Tea BeOS 


A Mapbl MeTPUK 77, Si; ¢ OOWIHMH YeOfe3HueCKHMH BbINOMHAeTCH ycmoBue v= 
bo = K8ij — K gi), IpHueM BeKTop |; He pape Hy0,To K, K = const, u MepBand u3 


AX MCTPHK ONpefesneT mpoctpanctso V(K), a Bropas V (K). Ecau xe 21a Bcex 6e3 HCKJIO- 
HHA MeTPHK ds?, MpunayexkawluxX reosesHyeckomy Kylaccy MeTpuku ds?, BexTop ~; = 0, 


, KaK JI€CTKO MOKaA3aTb, STOT KJIaCC ABJIACTCA TDHBHAJIbHbIM. IIpu 3TOM CJICETYeT OTMECTHTH, 
O OflpefeJieHHe TPDHBHAJIbHOTO KJlacca, JaHHOe B (ye ABJIACTCA HCMOJIHBIM. Teone3nyeckni 


acc MeTpHKH ds? = g,jax'dx! HY.KHO Ha3bIBaTb TPHBHaJIbHbIM B TOM Cyyyae, ec Nocwe 


spexojla K HeKOTOpoH cucTeMe KoopyuHaT yi,..., y” 
2 
dst=dy! +...+dy™+ds? +... 4 ds, (« ) 
e ds*, eee ds‘, a Takxe ds* =dyl +...+dy™ (m>0) — camocTosTembubie MeTpHKH, 


BHCHILWe KaxKad OT CBOHX MepeMeHHbIX, a BeCb TeosesHyecKHM KNacc MCuUepIbIBAaeTCA 
MOHHAILHAMH 


2 at . ee, 
c,d y"dy' + eds?+...+¢,ds% (cy, ¢; = const; k, /=14,..., m). 
HO, YTO B 9TOM Cjyyae (*) ecTh pagsowenne ds? Ha eBKANAOBY YacTb ds} HM HeNpHBOLH- 


@ HeO],HOMepHbIe ds?, ae ds’, 
SKBUBAIEHTHOe OMpeyetenHe: reoxesHuecKH Kacc MeTpHkKH ds? HasbiBaeTCH TpH- 
QJIbHbIM, eCIH BCe MeTpHKH ds? 9TOrO Kéacca HMeIOT He TOKO OOmHe TeoResnuecKHe, 
epee Ae 
H Oj\MHakoBylo cBaA3HOCcTS: Tj, = Dip: 
hi 35 


4) Jaa (8) rpynna G, cocrouT u3 npeoOpasopannit 
yle = xo ys = g2ox®,,.,, yléMo = glaze, 


q 
Yio = S, ajxke (j=t,..., q). 
ky=t 
. 

TlepexoquM K HelocpeCTBeEHHOMY ONMCaHHIO reofesH¥ecKHX KJIACCOB JA 
metpuk V(K), 3aaHHbIX CBOMMH MaKCHMaJIbHbIMH K-pa3soxKeHHamH (2) — (8). 7 

1. Teogesuueckui kacc Aus (2) ABJIAeTCA TDHBHaJIbHbIM. 

2. Jima (3) reoqesuueckui Kacc cocTouT u3 (3), (4), (6) H BCeBO3MOXK-- 
HBIX Me€TPHK, MOJYUCHHBIX H3 HHX TipeoOpas0BanHaAmMu U3 Gy WH YMHOXKCHHEM 
Ha MOCTOAHHbIe WHCa, YTO Mbl YCJOBHO 3allMleM B BUye "cGy (3), cGy (4) 
€G5(6). 

Ss na (5), (7), (8) reowesuueckue KslaccbI HMeIOT BH CG, (5), CG, (7), 
G,)(8) cooTBeTcTBeHHO. Pa3ymeeTca, B KaxKJOM H3 Culy¥aeB nog Gy no_pa-— 
3yMeBaeTCA COOTBETCTBYWMaAA rpynia. 

HactToasulad pa6oTa Bo3HuKa B cemuHape mpod. II. K. Pawescxoro, Ko-— 
TOPOMYy aBTOP BbIpaxKaeT rsiyOoky!o OJlarosapHOCTb 3a BHHMaHHe H IleHHbIe 
COBeTHI. 


MockoxBckHit Iloctynuso 


rocyMapCTBeHHbI NesarorMuecKHH MHCTHTYT 12 VI 1956 
um. B. WU. Jlennua 


UMTHPOBAHHAA JIATEPATYPA 


1A. C. Conoxospuuxkos, JAH, 108, Ne 2 (1956). 2 A. C. CononoBH ne. 
koB, J[AH, 105, Ne 3 (1955). 


Jloknxagnn Akagemun HayK CCCP 
1956. Tom 141, Ne 1 


MATEMATHKA 
H. J. CObPOHOB ae eT 


. TIPHBJIMDKEHHOMY PEWIEHHIO CHHIYJISPHbIX MHTEPPAJIbHbIX 
YPABHEHHA 


(ITpedcmaéaexo axademuxom M. A. Jlaspenmoesoim 17 V 1956) 


PaccMOTpHM JIMHeHHOe CHHTYApHOe HHTerpasbHOe ypaBHeHHe Cc s{pOM Tyab- 
epTa 


or 
Ke =a(x)9(x) + = | a(t, x)ctg S* 9 (t)dt= f(x). (1) 
0 
ByjeM cunTaTb, YTO KOS@puUHeHTHI A(x) H n(f, x) H UpaBas yacTb. f(x) mpH- 
laqiexaT poctpanctsy H,, T. €. HeNpepbiIBHbIe NepHosuyeckue (Cc NepHoyoM 
m) QyHKUHH,  yOBeTsopsiomHe ycnoBuio Jenpyepa .c noKa3gaTemem 

2 (O<a<1) (n(f, x) nepHoquyecKad m0 060MM apryMeHTam). 

Kpome Toro, npeqnosoxKuM, TO ypasHenue (1) ogHO3sHadHO paspemimo Ipy 
modo mpaBolw yacTH. YcOBHA OHO3HAYHOH pa3speliMMOCcTH NOApobOHO onn- 
caHb! B (1). M3sectuo (*), YTO MpH CeNaHHbIxX TpeNOMOKeCHUAX PeIeHHe 
(x) yqoBseTBOpseT ycoBHto Tempyepa c noKasaTevem B, rye B<a. B nacrosmee 
3peEMA TCOPHA JIMHCHHbIX OMHOMEPHBIX CHHIYyJIAPHbIX MHTerpaJIbHbIX ypaBHeHHH 
KOPOIO Ppa3sBUTa. OTO NO3BOUIAeT CUHTATh NOMe3HOH JIA TpHKMaHbIxX Wesel 
smeyroulyio 3ayauy: 

M3BecTHO, 4TO CHHrYAApPHO.e HHTerpasapuoe 
ypaBHeHue Ko=f BUA (1) NpH AWOOK TpaBoH YacTH 
MMCeCT HW INPHTOM CRUHCTBEHHOe pemeHHe 9; NOCTPO- 
UTb Apyroe, Gonmee MpocToe, ypaBHeHue Ko = f, pe 
MeHHe MP KOTOPOrFO OOMaARaeT CuNeCRYWOMUMH CB ONCT- 
B aM H: 


1) 9 BKaKOM-TO CMbICe ONHU3KO K pelleHHd ¢; 


2) © MOKeT ObITb HAHUAEHO C NOMOMbIW COBPeMeHHDIX Ma- 
TeMaTHUeCKHX MAIIHH. 

B nacrositieli 3aMeTKe mpefaraetca Ba cmoco6a pellleHuaA NocTaBJIeHHOH 
3aaun. 

Ilo nepBomy cnocoby B KauecTBe NIpHOsIH2KeHHOTO ypaBHeHHal Ko = = | 
OepeTcaA CHCTEMA JIMHEMHbIX asreOpanyeckux ypaBHeHHult 


n—1 
ok ») FianPe = Fi (ise) Minne ap Tr), (2) 
k=0 
re BBeJeHbI OOOSHAYeHHA 
x; = th, h== , a=a(xi), fi=T(%i)s 
Rae 
4 dpe — ? [ay 
Gn=ae \ nh x SOgn AOS 
IXpa4 i> x 
Fas \ manos ee Z Xh- 


[Ipu BbluvcneHuH a;; OepeTcA rMaBHOe 3HaveHHe HHTerpala. 
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Ilo Bropomy _cnoco6y ToYHOe HHTerpayIbHoe ypaBHeHHe 3aMeHHeTCA CH- 
cTeMOH 


a 

= 2 ! ed Meg eae : . 

0,9; F gece pa ny ctg—>— 9, =f, G=9,1,...,22-1), & 
=0 


rye 


; 1 : 
ey er tire fae — Nine= Oi Kan dns, i= Clk). fa = Gia 
3” o3HayaeT, YTO CYMMHpoBaHHe BeeTCA TOMbKO MO TeM R, Ju KOTOPHIX 
fk —i HeuveTHO. 


Bpejem culexyroulue o6o3HaveHua: Hopmol ||), PyHkuuH } Ha30BeM CyMMy 


max |p(x)|+ Ay, rae Ay= sup Pee NOCTOAHHad yculo- 
x€ [0, 277] x, x'€ [0, 27] |x— x" | 


Bua Tenbyepa B mpocrpaucrBe H. (?); Hapagy c||¥l. Gyqem paccMaTpHBaTb 
[Yl 19k... tne a>B>1 >... 50. 

B mpocrpancrse H, BBeyemM Hopmy ||K |g onepatropa K caexyrouyum o6pa- 
som: || K |p = peck | Ke lle- 


Jina cucrempl (2) OKa3blBaloTCA TeopeMbl O pa3pelliMMOCTH u OM30CTH 
ee petlleHHaA K pelleHHIO TOUHOTO ypaBHeHHaA. 
Teopema o paspemumocrTnu. J[na OocmamouHo 6onowmux n, mouHee, 
OAA Nn makux, “mo 
2m \—¥ 


9 =|KRIK4 6 (=) <1, (4) 


cucmema (2) umeem onpedeaumens, omauunoiit om HyAa; 30eco B u yx atobole, 
yoosneméopsuoujue Hepasencmeam a > B > eis 

Teopema o Oaunso0cTH pemenul. Ecau wepes poo o603Hauume 
KYCOUHO-AUHeUHYIO MyHKYUIO (NOAU2OH), NpoxoOsuyo uepes mouKu . 


(9 %)s (hs )> (2h, @)y-++> (22—h, @, 4) (28, @), 


mo npu BolINnOAHeHUU ycaoeutt MeOpemMbl O pa3spewlumocmu umeerm mecmo OUeCHKA 
1~ Ky K7* I 2m \O-¥ 
|| Po eh < (14 ae) 6Be (=) : (5) 


71a cucrembt (3) BepHa aHaslorMuHad Teopema o PaspellHMocTH, HO 
BMeCTO HepaBeHcTBa (4) TpeOyeTcA BbINOHeHHe HepaBeHcTsBa (6): 


g=L|KbI KWAI 24 <1, (6) 
ht 
rye 
lly | 8440 (2n)8-¥ 


AnpHopHas oueHKa TOYHOCTH BTOporo cnocoba JaeTca HepaBeHCTBOM 


ae IKIpIK-L, ) 41nn 
lpr e—ehk < (1 ig a} ues a (m), 7) 


\ 


—1~ © 
rye py 4 O3HadaeT WHTeEPNOJALMOHHbIA TPHrOHOMeTpPHyeCKHH TIOJIHHOM, npo- 
XOAAMLHH yepe3s TOUKU 


(0, 9%), (hs 9), (24, %),..., (2—A, By _.), (28, ®yn): 
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DueHKa (7) C TOUHOCTHIO JO MOCTOAHHOM coBMayaeT c onenKoit (5) B caryyae, 
corjja MpO pemenne (x) H3BECTHO, UTO OHO TOJIbKO HEIPepbIBHO B cMpICe [enp- 
hepa; ecM KOSdPHUMeHTbI ypaBHeHuA (1) TaKOBbI, 4YTO OBecreuHBaeTCa cy- 
JECTBOBAHHe mm MNPOH3sOMHbIX OT pelleHua (*), mpHyem, ¢(” (x) GH,, 
‘0 U3 (7) BHAHO, YTO CKOPOCTb CXOAHMOCTH BTOPOrO MeTOJa CHJIbHO BOspacTaeT 
NOpAqOK Momydaroujeroca npHOwKeHHA BbIOOpOM B HY MO*KeT ObITh cea 
‘KOJIb YFOAHO OH3KHM K NOpAyKy Hanayuuero npHOMKeHHsA). 

Bropot cnocoO mpeqnouTutebHee MepBoro euye H MOTOMY, YTO MaTpHia cH- 
TeMbI (3) TakoBa, 4TO OOeCHeyYHBaeT BO3MOXKHOCPb IIPHMCHHTb AVIA peuIeHHA 
IPOMWecc MOCIEAOBAaTeJIbH‘IX MPHOMMKeHHH C Hapal{HBaHHeM TlOpsAKa CHCTeMBI, 
TpeqnoxeHHEH Musabptxonnom (%). 

I]pocunTaHHbIe aBTOPOM TIPHMepbI NWOKASbIBaIOT, YTO BTOPOH MeTON jocTa- 
OHO yyoOeH pH paOoTe C HaCTOMbHOH BbYHCJIHTeIbHOM MAaLIMHOH HM jaeT 
KOPOINy!O MpaKkTHYeCKYIO CXOJ{MMOCTDb. 

Oxa3biBaeTCa, YTO CHcTemy (3) MOXKHO MHCAaTb HE TONbKO AVIA CHHPyJApHOrO 
PaBHeHHA, HO H JIA MHTerpambHoro ypaBHeHua Ppeyrobma (BTOporo pojsa). 
B 9TOM cmyuae TaKxKe HaOwrofaeTcA XOpOWaA MpakTH4YeCKaA CXOJMMOCTD. 

B 3aK104ueHHe A BbIPaKalo HCKPeHHIOI OsaroqapHoctTb akay. M. A. JlaB- 
peHTbeBy, MO PYyKOBOACT3OM KOTOpOrO Opl/la HalMcaHa HacTOALaAd paoora, 


MockosckHit rocyapcTBeHHbI yHHBepCcHTeT Tlocrynuso 
um. M. B. Jlomonocosa 15 V 1956 


WHMTHPOBAHHAA JIUTEPATYPA 


1H. WU. Mycxeauwmsuan, Cunrynapnpe uuterpanpxpie ypasnenua, M.—IJI., 
1947. 2U. T. Cogmponos, JAH, 110, Ne 6 (1956). * HH. Multhopp, Luft- 
fahrt-Forschung, 15, No. 4, 153 (1938). 


’ 


] 
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Jloknagn AkawemMuu Hayk CoCP 
* 1956. Tom 111, Ns 4 


NS 


MATEMATHKA 
B. B. XBEQEJIMA3E | 


O PA3PbIBHOM FPAHHYHOM 3AXAUE PHMAHA —IIPHBAJIOBA 
C KO9®®HUMEHTOM, HMEWOUWIMM KPHTHYECKHE TOUKK 


(ITpedcmaeaeno akademuxom H. H. Mycxeauueuau 25 VI 1956) 


1. Tycrp [ o603HauaeT mpocry!0 3aMKHYTY1O CNPAMJIACMY!O JIMHHIO. O60- 
sHauuM uepe3 E* Koneunylo, a vepes E” OeckoHeuHy!0 OOWlacTH, OrpaHHyeH- | 
uble wuHuelt TI. B jambHeliiem PyHKUHH KOMMMJIeKCHOrO TepeMeHHOrO, OMpe- | 
yeJieHHbIe B O6sactax E* u E-, mMbl OyeM OTMeYaTb, COOTBETCTBCHHO, 3Hau- 
Kamu + u —. 

Ilyctp dynkuna g(t) ompegenena na I. Ecau dynkuua o(s, 9)s*, rye 
o(S,¢)—MOJyb HenpeppiBHocTH qgyHkunH g(t) OTHOCHTeIbHO AyroBOH 
aOcuuccbl wuHHuT, wuTrerpupyema Ha cermeute (0, ©), rae ¢ > 0 — focTaTOuHO 
Masloe UHCIO, TO MbI OyeM roBopHTs, 4To ¢ (t) yqoBeTBopseT ycOBKI0 J[HH 
WIM YTO OHA MpHHayexuT knaccy D(L). Ecam dynxuua o(f) TepnuT pas-— 
PbIBbI NepBOrO pola B TOUKAX Cy,...,Cm HHH I, a Ha KaxOH saKpbITOH 
yacTH 3TOM JIMHHM, HaXOJAUIeHCA MexKy TBYMA COCeMHHMH TOUKaMH Cr, OHA 
HeMpepbiBHa HH yAOBMeTBOpseT ycoButo JIMHH HIM %Ke ycoBHIO Tenpyepa, — 
TO MbI CKaxKeM, UTO 9 (¢) IPHHasMexUT, COOTBETCTBEHHO, Kslaccy C (LT; Cy, ..., Cm)» — 
Dil. 0; 6, Cn) SM Le epee): 

Ilyctb a(t) u b(t) —s3aqaHHbie (byHKUHH, ONpefeseHHbIe Ha I’. PaccMor- — 
puM cwleqyIouly!lo 3aqayy: TpeOyeTca HalitH aHamuTHUecKHe cbyHkunH O* (z) 
u (Zz), rpaHHUHbIe 3HaveHHA KOTOPBIX YOBJIETBOPAIOT BCIOAY HH DOUTH 
Bcioly Ha I’ ycsoBuio 


@* (t) =a(t)® (t)+ (2). (1) 


B jasmbHenulem (yHKunIo a(t) OyqeM Ha3sbIBaTb KosppuHentTom, a b(t) — 
CBOOOJHBIM YWICEHOM rpaHHyHoro ycloBua (1). 

Sagauy (1) 6yqeM Ha3bIBaTb paspbIBHOH, ecH (byHKuHH ©*(z) u OD (2) 
He COCTABJIAIOT KYCOUHO-rovOMOpmHOH yHKUHH. 

Bnepsble mpocroH H MpHToM 9apiPeKTHBHBIH cnoco6 pemenua sayauu (1) 
OblI peqox%weH Kapysiemanom (7). Ilo sTromy cnocoOy KosdppunnenT a(t) 
3aMCHACTCA OTHOLWCHHEM PpaHHYHbIX 3HaYeHHH ABYX aHaJIMTMYeCKHX (PyHKWHH 
@y (t) u © (t), 4 saqaya (1) cBoquTcs kK pelenuto cleqyrouleli, 6oee mpocroti 
3ajlauw: HaHTH aHaMTuYecKHe dbyHKunH W*(z) u Yo (z), rpaHuunble 3Haye- 
HHA KOTOPbIX Ha I’ yoBMeTBOPAIOT YCJIOBHIO 


EY (1) Eo) 7 (0) (2) 

[panuunyio 3aqayy (2) B Tom csyyae, Kkorga Y*(z) u WY (z) mpeqcras- 
JIMIOTCA HHTerpaslaMu Tuna Kou, Mbl OyeM Ha3bIBaTb sayayel IO. B. Co- 
XOWKOrO. 

Bc TPpyAHOCTb pelieHHuA sajaun (1) 3akOuaeTCA B OCYIeCTBIeCHHH yKa- 
3aHHOrO CcnocoOa Ip pasvIMYHbIX KOHKPeTHBIX IpeANOJIORKCHHAX OTHOCHTEJIbHO 
3a]aHHbIX MH WCKOMBIX (pyHKWMH, a Take sHHMu I. Cam Kapseman (!) pe- 
mus 3aqayy (1) npH BeCbMa 4aCTHBIX MpeANONOKCHUAX OTHOCHTeJbHO JIMHHH 
M 3ajaHHblx (byHkuMH. B fambueliuiem cnoco6 ‘Kapsemana 6bll pasBuT B pa- 
6orax ®. JI. Paxopa (7,3), H. MW. Mycxermmpuan (4,5), H. UW. Mycxenuu- 
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pau u Jl. A. Keecenapa (5,6) u ap. qua cayuan, Korya I npeycrapaser 

OH KOHEYHYIO COBOKYMHOCTbh 8aMKHYTBIX HJM Pa3SOMKHYTHIX B3AHMHO He- 
peceKaloulMxca TlayKuX JIMHHM, PyHkiwun a(t) u b(t) yqoBherBopstor yculo- 
ji0 Tenbaepa uu npnHaqiexKaT xk KNaccy. H (1; ¢,,«.., Cm), a HCKOMBIe 
‘adMTHYeCKHe (PYHKUMH COCTaBJIAIOT KYCOUHO-roOsIOMOopduyro (PyHKuHIO. 3aTem 
. T. Maruapagse (7) Bmectro xaacca H paccMoTpey Ooviee WHpoKHe noZ- 
[aCCbI HeMPepbIBHbIX (byHkuHi. B cratpax (8,°) mpl nmoKa3aJIM, 4To sayauy 
) MOXKHO peluuTb HM Torga, Korya a(t) YAOBNeTBOpAeT ycsoBHio § Jinn, 
t) cyMMupyema B HekOTOpol cTemeHH, a HcKoMble (PyHKLHH MpexcTaBuMbl 
irerpasiom Tuna Kom. B ykasaHHbIx BbIe paOoTax 3aKOHYeHHbIe pe3y.JIb- 
(TBI NOJIYYeHbI B MpeANONOXeHHH, TO KOs puuveHT a(t) Hurge Ha I’ He 
)paaerca B HyJb. B janbueiiuem mpi Oyqem paccmaTpuBaTe u TaKue culy- 
iM, korfa Koappuuvent a(t) oOpattaercA B KOHEUHOM UNCse TOURK B HY JIb 


<BaTbIBaIOWIMX BC BbIWeyKasaHHble CJTy4aH, a Tak?Ke HEKOTOPbIe HOBbIe. 

2. B qanbHeliiem p OyqeT O603HaTaTb NPOHSBO/bHOe BeLLeECTBEHHOe THCAIO, 
WIbIee CAHHHUBI; g = p(p—1)*; py— mo60ce (He CuKcHpoBaHHoe) yHCNO, 
JOBJIeTBOpsAoulee ycuOBHIO 1 < p,< p. 

Ilycrb na [ saqanbr usmepumasd dyHKunaA o(t) H HeKOTOpad H3MepHMan 
S0TpuLaTebHad (pyHKiHA p(t). Mp Oyqem roBopuTb, sto o(t) npHHagae- 
MT K Kmaccy Ly c Becom p(t) (epELp(I;e)), ecau cbyuxuna p(t)|o(t) |? 
dTerpupyema Ha I’ B cmpicue JleGera. 
|B qasbueimem nog (t—c)* u In*(t—c), roe t€I; c—unexoropas 
MKCHpOBaHHad TouKa Hal’, a ~— NpOH3BObHOe KOMIJeKCHOe 4NCIO, 6y,emM 
OHHMAaTb, COOTBETCTBEHHO, rpaHW4dHble 3HavenHua (YHKUHH (2 —c)* u In» (z—c) 
3 oOsacTu E*, mpHueM MOXHO .OpaTb MPOH3BOJIbHbIe BeTBH 3THX (byHKWHH. 
'YHKILHIO BHJla 


4 wo (t 
® (2) = phe d+ Pe), 


qe w(t)EL(T), a P(z)—uenan cbyuKuua, OyqeM Ha3bIBaTb HHTerpasom 
ana Kown c mHHuelH ckauKkoB I’ u craaBHonH yacTbio P (z) Ha OecKOHeUHOCTH. 

B jasbHeliiuem, Korjja MbI OyfeM TOBOPHTb, 4TO (PyHKIMA KOMIVIeKCHOrO 
epeMeHHoro MpHHaqviewuT K xKsaccy Lil), L£,(U;p) ut. 4., 9To OyyzeT 
3HauaTb, 4TO yrJIOBble TpaHWyHble 3HayeHHA STON dyHKUHH Ha | npuHaz- 
exat L(T), Ly(P3o) ut. oh. 

Ilyetb a(t)€L(L). Pynxunio O(z)EL,(T;e) SOyqem HasbIBaTb KaHOHH- 
SckoH (byHKUveH Ja pynkunn a(t), ecmm DO 14(z)EL, (I; p'-4), O(z) uO 1 (Zz) 
pescTaBUMbI HHTerpasiamu TuNMa Kouin c NOJMHOMHabHOH TrviaBHOH 4aCTbIO 
a OecKOHeYHOCTH HM TouTH Bcloxy Ha I umMeeT mecTo paBeHcTBoO a(t) = 
= D* (¢)[®- (¢)]} +. Ecou gaa dhyuKuun a(t) cymectByeT KaHOHMYeCKaA (pyHK- 
Hal, TO Oy/leM TOBOpHTb, uTO a(t) NpeAcTaBuMa C MOMOLM{bIO KaHOHMUeCKOH 
yHKIHH. Ilopsyok KaHOHHYeCKOH (yHKUHH Ha OeCKOHEYHOCTH, B3ATHIN C 
SpaTHbIM 3HaKOM, OyeM Ha3bIBaTb HHAeKcoM (yHKuHH a(t) Ha I’ nau mpo- 
rO HHAeKcom a(t) H O6o3Ha¥aTb cHMBOJIOM ind [a(t); I’). 

SAcuo, uro dyHKuuH a(t) wu a 4(t) OHOBpeMeHHO MpeycTaBHMbI HJIH He 
DeICTaBHMbI C MOMOM{bIO KaHOHMYeCKHX (pyHKUH. Kpome Toro MO%xKHO I0- 
13aTb, YTO ecu a(t) ECTb TPpOH3BeeHHeE HECKOJIbKHX COMHOMKUTECH, Ko- 
PbIe MpeCTaBHMbI C TMOMOILbIO KaHOHMYeCKHX (*PyHKUMIi, TO NpOoHsBeyenHe 
THX MOCceqHUX OyfeT KaHOHHYeCKOH (PyHKuvel AA a(t). 

PaccmotpuM (pyHKIHI0 


at) = Il (eo) il In®* (¢ —c,) a, (t), (3) 


k=nm4+1 k=n+1 


rye O=a,(t)ED(T; ¢1,...5 €n,)) ChET; k= 1,..., m; Ag —KOMIIeKCHE 
yHCa, eHCTBHTebHad YaCTb KOTOPbIX yOBJeTBOpseT ycoBHIO | Redg|< 1 
U, — IPOH3BOJIbHBbIe KOMMVIEKCHbIe YHA. 

Beerya MOXKHO MoqoopaTh TaKHe KOMMVJIeKCHbIe YMCA hp (R= 1,..., 1), 
yTo —1< Red, <0 u a, (Cy — 0) az4 (ce + 0) = exp 2zi),. OOo3HaINM YepE: 


2nix upHpamenue pyuKuuH In II (t —z,)*a, (t), Korya t oun pas o6ofze 
1 


aunuio I’ B TOOKUTeEMDHOM HampaBseHHH; Z OOosHayaeT (pHKCHpOBaHHy 
= a 

Touky B E*, a BeTBb MHOrO3HauHOH dbyHKUMN (Z— 2)? moqoOpana Tak, YT 

(byukuusa (2 —c,)** (2 — 2.) ** B OecKOoHeYHOCTH paBHa equHune (cp. (°)). Myers 

Jlautee, 


cm [@— 2) "TE (t— 2)" @, )] 
Q(z) =exp pe Pe SR. 
r 


Tora, Kak JIerKo BHJeTb, KaHOHMYEeCKOL dbyHKUMeH AA a, (t) OyqeT PyHKUM! 


(femay ff weer, 206" 


®, (Z) =| ve ny a we ee (4) 
| 20" T(F=8) Q(z), 2EE 
R=1 . 


Hi3 dopmyapr (4) BbitekaeT, uTo ind [a, (t); [] =~. 

3. IIpeqnouioxKuM Telepb, 4TO yroul MexKy KacaTembHoli K annuu F yx 
ocbio Ox yaoBueTBopseT ycnosnio Teabgepa. Ilycth Kospdpunnent a(t) rpa 
HHYHOrO yculOBHA (1) uMeeT BUA 


GAT) il (t —c,)?* il In** (t — cp) a, (t). (5 


k=ny41 k=n+1 


Jima onpeqenenHocty Oyqem cuntTaTb, uro Re Ub, <0, R=n, +7, .. oe 
Rep, 20, kon, + 1,..9, mt, < ng <n). Torga wu =—9, +A,, kw 
ervey He 1) ls) Fy, U,=9, +h, R=ng+1,...,n, rye 3, — HaTypaJib- 
HOC HCO WJM HY Jb, a hy — KOMMVJICKCHbIC YHCIa TakHe, UTO — 1 < Reh, <0, 
R=ny+1,...,%) H O< Rey <1, k]Ap+1,...,a)*%. Brenem 0603Ha- 


qeHHA: 


II (z — Cr)*, ze€é Es% 


n 
I 
( hk=ng+1 


‘ian : [Ite ed (6)) 


k=1 


Ls (Cnet; ate Ca) = Ly [s II | ¢ sep eae) I] [Paey ae) | 


k=1 k=n+1 ) 


IIpH 2keaHHH MoxHO CUHTaTb, uTO Bce Re A, OAHOTO 3Haka, NOAOupad AA sTOFO Sp | 
COOTBETCTBYIONLHM O6pa3om. . 
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ACO %, Ha3OBeEM MapamMeTpoM dyHKIHH a(t) B TOUKe CR; OTHOCHTeMbHO 
maccos 1,(0) w lp (Ca,ii,.-.5 Cn) MBI OyeM TOBOpHTd, 4TO OHM ONPeensioTeH 
MOMOUbIO MapaMeTpoB a, R=1,...,n. : 

IIpeqnosoxkumM Tellepb, UTO B yCoBuH (1) KoxppuuneHT a(t) umeer Bu (5), 
MOoKHEI unten b(t) Ely (Cnii,-.-, Cn), H PpacCMOTpHM CJeqyIOulyio 3aqauy: 
Hiv (yuKuuio O(z), yraospre PpaHHHble 3HaYeHHA KOTOPOH yOBJeTBO- 
foT MONTH BClOAY ycOBHIO (1) uM Takyto, 4TO Q(z) ®(z) npegcraBuma unrer- 
100M Tuna Koum c mHHneli cKaukos [ nc HeKOTOPOH TwIaBHOM uacTbIO Ha 
‘CKOHEYHOCTH, MpHHaexaueli B OOnactax Et, E~, coorpercrBeHHo, K Ksac- 
Me 7, (Cryt1>.~~5 Cn) W Lp, (0). 

Jlerko BuyeTb, 4TO, nosaran OO, (Z) = Q(z) ®(z), cchopmyauposannyio 
Wary MO?KHO CBeCTH K 3afaye C rpaHHUHbIM ycOBHeM 


F(t) = a, (t) BF (t) + Q* (t) (2), AT 


(€ a(t) onpegenteHo paBencrBom (3). TIlpeqcrapaa Telepb B rpaHHyHOM 
SJIOBHH (7) a,(t) Cc MOMOLIbIO KaHOHHUeCKOL cbyHkunH (4), MbI CBeqem 3a- 
wy (7) K samaue IO. B. Coxouxoro (2), B KoTopoili f(t) = O' BVO" Gio: 
IbIO PelleHHA STOH MoC/leqHell 3aayH MO2KHO NOKa3aTb, UTO BCe pelleHua 
Yawn (1) npeycraBasiotca cbopmysol 


es 


_ ®@) [ SHOW @, (2). 
O (2) = a5I0 (z) \ Or = dt + OG) Pie), (8) 


qe P(z) —nponsBombHaad lesan dbyHKLHA. 
_ Bone Mb Mpegqnouiaras, YTO TOUKH Cy,..., Cm MOMapHo pasmuunet. Ana- 
OPHYHO MOXKHO paccMOTpeTb HM TOT Culyyal, Kora B OHO HM TO xe TOUKe 
MeIOTCH OCOOCHHOCTH pa3MuHOrO THMAa. 
m 
 Ecam JONONHUTeIbHO TpeqmosoKHM, uTO O(t)EL, [i II |t —Cr ‘), 
kh=n+1 

J€ €— IIPOH3BOJIbHOe HEPHKCHPOBAHHOe TMOJIOMUTEMbHOe YHCO TaKOe, YTO 
<(39, &9 — ROCTATOYHO MaJloe (UKCHPOBaHHOe YHCNO, TO pH pellieHuN 3a- 
aun (7) HHeKc p Kaacca JleSera ocTaetca HeH3MeHHbIM (T. e. PD; = P). 

Ciyuai, korya ucKoMoe pelleHne 3ajaun (7) HMeeT 3aaHHbIi KOHeUHBIM Mopa- 
9K Ha OeCKOHEYHOCTH, HCCJIeqyeTcA OOBISHBIM IlyTeM (°). K paccMoTpeHHOH 3a- 
Aue MOXKHO JICrKO CBeCTH Takxke cyuah, Korya I’ mpeycTraBisaer codok 
OHEUHYIO COBOKYMHOCTbh Ppa3OMKHYTHIX JIMHHH, a KosPPuuneHT rpanHHunoro 
SOBA (1) uMeeT Buy (5). 


TOHIHCCKHH MaTeMaTHUeCKHH HHCTHTYT Tlocrynuso 
um. A. M. Pa3smay3e IB av 956 
Axkayemun wayK Tpy3CCP 
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MATEMATHKA 


JI. A. YAKHH 


OB YCTOHUMBOCTH KPAEBOM 3AJAUH PHMAHA 
(I1pedcmasaeno axademukom H. H. Mycxeauweuau 9 VI 1956) 


§ 1. Kpaepas saqaya Pumana, sABJIAIOUlaACA OHOM H3 OCHOBHBIX kpae 
BbIX 3aau TEOPHH aHaJHTHYeCKUX (YHKUMH, s3aksuouaeTCA B CJIe{YIOULeM 

B naockocTH KOMNJeKCHOH NepeMeHHOL 3aqaun KOHTYP 
WY Ha Hem dyHkKuuH G(t) u g(t), TpeOyetca onpeqeuuHTb KY 
COUHO-aHasuHTHYecKyw yHKWHW O(zZ) MO KpaeBOMy yCcJO 
BU 10 


O*(t)=G(t)O (g(t) Ha Lo (1) 
(HeORHOPOAHAA 34fava) HAM 10 KpaeBOMy YCJOBHIO 
©* (4) = Gt @7 @)eattar Bg (2 


(OMHOpOAHaAA 3a ata). 

B nepBoHatabHoh mocTaHoBKe 3ayjauu (1) mpesqnmomarasocb, 4YTO KOH 
typ Ly WpeactaBaser coOofH mpocryio 3aMKHYyTy!o rulaqkylo KpHBylo 7Kop- 
lana, a dyHKunu G(t) u g(t) yqoBmeTBopaioT ycnoBuio Téabyepa, mpHael 
G(t) Bcloly oTMM4Ha OT HyIA. B JanbuehiwemMm 3aqaua Oblia 3HadHTeJIbHO 
o6o06uleHa B CMBICJI€ paClIMpeHHA KMaccOB JOMYCTHMbIX KOHTYpoB Hu Koad 
(PHILMEHTOB KpaeBoro YCJIOBMA. 

B cBA3H C BO3MOXKHOCTbIO BeECbMa IIMPOKOM NOCTaHOBKH STO 3a7aunH (*), 
a TakxKe B CBA3H C pa3spaOoTKOH MNpHOH*KeHHbIX MeTOJOB pelleHHaA mpey 
CTaBJIAeT HHTepec HCCJIeqOBaHHe YCTOHYMBOCTH ee pellleHHli NO OTHOWeHHW 
K MaJIbIM H3MCHEHHAM KOSPPHUHEHTOB KpaeBoro ycJIOBHA UM KOHTypa Ly. 
B HacTosleH cTaTbe paccMaTpHBaeTCA YCTOHYNBOCTb OMHOPOAHON 3ayauH (2) 
110 OTHOWEHHIO K H3MeHeEHHAM KOHTypa Ly B Npe_nosoxKenun, TO Ly — upo- 
cTad 3aMKHyTad rviaKad KpHBad, pasrpaHHuMBalolllad MJIOCKOCTb Ha BHYT= 
penniow o6uactb So u BHemHIOIO Sp. 3 

§ 2. OOilee pemenne sagaun (2) MaeTca, Kak H3BeECTHO, Copmyuwoli 

DX2) =X (2) (2), f 
rye X (zZ)— Tak Ha3bIBaeMad KaHOHMYecKad (PyHKUMA OMHOPOAHOH 3aqauH (2), 
a P(zZ)— MHOrowseH HeKOTOPOl cTeNeHH C MPOHSBOJbHbIMH KOS(PpuUneHTaMH. 
OueBu HO, JOcTaTOUHO OrpaHHYMTbCA HCCEMOBaHHeM NoBeenusA (bynHKuMHn X (2). 

IIpucrynad kK onpegenenuio ycTrounBocTru 3aqayu Pumana, annpokcumy- 
pyem KouTyp Ly, nocueqoBaTesmbHOCTbIO KOHTypoB {Ly}, cxogsulelica K Ly 
B TOM CMBICJle, UTO MOCMeMOBaTeJIbHOCTb OOacTeH {S? }, OrpaHHu4eHHbIX STHMU 


KOHTYpaMu, cxoqutes Kk So Kak K cBoemy apy. Takyto nocleqoBaTesbHOCTb 
KOHTYPoB OyjleM HasbIBaTb RePopMatuel KouTypa Ly. Yenosumea se- 
cbopmaunio {L,} HasbIBaTh BHYTpeHHeli, ecan L,z,€S), uv BHewHel, 
ecm LeCSoy n= 1529.5 

ByeM paccMaTpuBaTb JIMIb Takue Jedopmauun {Lp}, Bce KOHTYPbI KO- 


TOPBIX H€3aBHCHMO OT HOMepa 7 YOBJETBOPAIOT CJIeQYIOULMM ycCnOBHAM 
Bapwiascxoro (°): . 
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| 1) Huamerp xpusoh <d, a qauna qyru >1>0, rye du 1—nocrto- 
; HBIe. . 

2) OrHoulenue IMHbI a BCAKOH XOp]BI KpHBoh Ly, K fmHHe o He Han- 
Ibe AyrH, cTarnBaemoli 9Toit xopjoli, YAOBJIETBOPAeT HepaBeHcTBy 
fo >c>0, c—nocToaHHaa. 

3) Buyrpennocth Ly Moker cojepxKaTb Kpyr HeKOTOporO payuyca p> 0. 
| 4) Kacaresbuaa kK KpuBoli Ly, oOpasyeT ¢ HeKOTOPbIM MOCTOAHHBIM Ha- 
aBleHHeM yrod §,(s), YOBJeTBOpAIOMMH ycngBuio Téspyepa | 0, (s”) — 
- 9, (s’)| << A|s”—s’|*, rye s” u s’—yBe mobile ToUKH KpuBon Ly; 
ma “*—fmocTosHHpe; 0O< a< 1. 

@ynKunto G(t), saqannyio Ha Ly, NMpoqomKMM Ha BCIO KOMMVIeKCHY10 
IOCKOCTb Z TIPOH3BOJIbHbIM CMOCOOOM, TpeOyA JIMIUb, YTOObI ompeseneHHaa 


1KHM OOpasom dbyHkuna G(z) BHYTpH O6macreli* Sy u Sp yyoBmeTBopsiuia 
pmoBuio Ténbyepa HW HelpepbIBHO Nepexoquma Ha KoHType Ly B yHK- 
10 G(t). 

_BosbMeM Kakyl0-HHOyb BHYTpeHHIOIO JePopmauuio {hp}. KoHTypa Lp. 
PHHUMaA 3HaveHHe (pyHKMH G(z) Ha KOHTYpe Ay 3a KoadpuUWeHT kKpae- 
TO yCJIOBHA, PaCCMOTPHM JIA KaxKorO KOHTypa i, OHOPOMHYIO sayayy 


uMaHa 
= G(t)vr(t) wad, n=1,2,... 

YCTb MOCJeOBaTeIbHOCTh KaHOHH¥ecKHX (pyYHKUM sTHX saqay Oyyer 
ib, (2)}. 

i _— Tellepb Kakyl0-HHOyJb BHeWHIoIo ZepopMannio {A,}, Hu ycTb 
OCJIENOBATeJIbHOCTb KAHOHHYeCKHX (PyHKUHH JId KOHTYpOB 9TOH Jedopma- 
mu OygfeT {P, (z)}. 

OqHopogHyto 3agqayy Pumana (2) 6yyem nasbipaTh YCTOHUHBOH, ecun 
OCIeEJOBaTeJIbHOCTH KaHOHHYeECKUX PyHKUHH {v,(z)} Hu {Vn (z)} paBHOMepHO 
XOMATCA BHYTpH OOmacreli Sf u Sp kK o6meli peyebHow (yHKUMH, yjo- 
JeTBOpsAIoMel KpaeBomy ycsloBuio (2) Hu He 3aBHCAMel HU OT BHIOOpa Je- 
opmaini {hn} u {A,}, HH OT cnoco6a npoyom«enua yHKiuH G (t) B Mo- 
KOCTb 2. ; 

SameTHM, 4TO OOULyIo IpesenbHy!Io (byHKUMIO JIA MOCIeOBaTeJIbHOCTeH 
b,(z)} uw {Yn (Z)} MoxwKHO paccMaTpHBaTb Kak O6oOMleHHOe pelenue 3aauH 
"MaHa B TeX CJIy4aAx, KOrja MocweqHee He MOXKeT ObITb HalieHO OObIUHbIM 
noco6oM (lIpH MoMollM HHTerpasiop Tuna Kom). 

§ 3. YcrofunBocTb ofHOposHon s3ayqaun Pumana (2) xapakrepusyerca 
nejryiolleH Teopemoh: ; 

Teopema 1. Ecau Ly—npocmoti enadkuti 3amMKXymbli KoNmyYp, 

dyxkyua G(t) yooeremeopsem ycaoeuro Téavdepa u Huede ne obpaujaemca 
HYAb, MO OOKOPOOHaA sadaua Pumana (2) ycmotiuueda. 

Jloka3aTeJIbCTBO TeOpeMbI OllMpaeTCA Ha HeKOTOPbIeE BCHOMOraTeJIbHbIe 
pe/IowKeHHA. 

Jlemma 1. JTycmo {Ln} — Oedopmayua xonmypa Ly. Ecau z= %n (0)— 
YAKYUL, KOHG@opmMHO omob6paxcarmujue Kpye |o|< 1, coomeemcmeenno, Ha 
baacmu Sz (n=O, 1, 2,...), mak 4mo on (0) = zp (Zp) — HeKomopan mouKa, 
puHnadnencausan 6cem OOAACMAM ‘St ), On (0) > 0, mo nocaedoeameAbHocmMe QbyHk- 
uli {n(zZ)} U nocaedogamerbHocmMb UX NpoUuseoOHeLX {pn (Z)} PaeHOMePHO 
KoOnMCA 6 samKHYymom Kpyee \C|<1, coomeemcmeeHHo, K %(5) U % (6). 

Jlemma 2. ITycmo {Ln} — Oe@opmayua Kkonmypa L,. Toeda Kpueole ah, 
=0,1,2,..., OonycKkatom Ouddepexyupyemoe napamempuueckoe Npeo- 
maeneHue z= fn(9), OS 9<2n, maxoe, umo dynxyuu fn(9) u ux npous- 
dnv1e fr (0) paeHomepHoO oepatuuenol Uu nocaedosame roHocmu {fn (8)} 4 
F,(0)} paenomepxo cxodamca K qynKyusm {fo (O)} u {fo (9)}- 


co C= 
* Bpipaxkenne «BHyTpH OONacTH» yHOTpeOAmeTcCA, KaK OObIYHO, B TOM CMBICJIC, etal 
[ATpuBaeMoe CBOlicTBO HMeeT MeCTO Ha BCAKOM 3a4MKHYTOM MHO?KeCTBe, HMpHHa jl 
AHHOH oOsacTH. 


= 
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Jlemma 3...JIycme {Lyn}—Odephopmayun Koumypa Ly. Ecau H (z)— 
yHkKyus, HenpepoleHan 6 HeKOMOpoll oKpecmHocmu KoRXmYpa L,, mo noc~zedo- 
BaMeALHOCMs KYCO“HO-AHaAUmuUYEcKUx PynKyul 


1 H(t) dv 
| Fa (2) =e | “af 
Ly 
pasHomepNo cxodumca exympu obaacmeti Sy u So K byaKyuu 
1 Mayas 
F(z) (se. 


hoe ts 
Lo 

JjoKa3saTembcTBO yleMMbI | ocylecTBIAeTCH Ha OCHOBaHHH HU3BeCTHOH 
TeopembI Kapateojopu 06 oToOpakeHuu O6slacTel Cc MepeMeHHbIMH TpaHHWaMA 
HM BbITeKalolulero H3 OHOTO pesybTaTa BapiwascKoro (*) 3akJIOUeHHA O TOM, 
YTO TIPH CeaHHbIX OTHOCHTeJIbHO JepopMaunHH {Lp} UpelwowxenuAx CPyHK- 
HH ¢ (Z) paBHOMepHO OrpaHWYeHbI HW paBHOCTeMeHHO HelpepbIBHbI Ha OKPyiK- 
HocTm }€|s= 1. 

Tlonaraa B dyHKUMAX o, (6), oOMpesemAeMbIX YCOBHAMH JIemMBI 1, © = e/?, 
TOJIYYHM YTBep2xeHHe JIEMMBI 2. 

CipaBeIMBOCTb JIEMMbI 3 JOKa3bIBae€TCA TPOCTbIMH OWeHKaMH MHTerpa- 
JOB Tuna Kou no KoHTypamM Ly, NapaMeTpH30BaHHbIX B COOTBETCTBHH C 
JIeMMOH 2. 

Kacascb oKa3aTeJIbcTBa TeopembI 1, 3aM€THM, 4TO B YCJOBHAX STO 
TeOpeMbl KaHOHHYeCKaA (byHKuHA X(z) 3aqauH (2) ABHO BbIpaxKaeTcaA TIpH 
MNOMOMM HHTerpasioB THna Kou (7). [losromy jocraTouHo ycTaHOBUTb, 4TO 

lim (2) = lim 'Y, (2) = X.(2). (3) 
n> co n> co 

OyHako MpelcTaBsIAeTCA BO3MO%KHBIM J[OKa3aTb HeCKOJIbKO Ooube, a 
HMeHHO, YTO HE TOJIbKO JIA BHELIHHX HW BHYTPeCHHUX JesopMalul KonTypa Lo, 
HO M qua mt0O0K Aehopmanun {Ly} uMeeT MecTo (3), T. e. UTO ecu {Xp (z)} — 
MOCJI€OBATeEMbHOCTb KAHOHHYeCKHX (yHKUM, COOTBETCTBYIOUIUX KOHTYpaM 
(lays TO J 

lim, Xq_(z) =X (2). (4) 
n> co 
@ynKunn X,(Z) TakKe ABHO BbIPaxKaloTcA MPH MOMOUIM MHTerpasioB TuMA 
Kou, mostomy (4) BbiTeKaeT H3 JIeMMbI 3. 
IIpH 9TOM CyHieCTBeHHO CBOHCTBO HHBapHaHTHOCTH HHJeKca cbyHKuny G (2) 


1 
OTHOCHTeJIbHO KOHTYypoB Ly. Muyexc x= 5 [arg G(z)]z, MOX%HO paccmaTpH- 
BaTb KaK TOMOJOrMYeCKylO CTeleHb OTOOpaxeHHA KOHTypa Ly, Ha eqUHHUHYIO 


OKPy2KHOCTb, OCyUeCTBAAeMOrO HenpepbiBHoli dyuKunen G (z)/|G(z)|. Cre-— 


N€Hb OTOOpaxKeHHA, KaK M3BECTHO, OOlafaeT CBOLiCTBOM HHBapuaHTHOCTH Up 
HENPEpbIBHBIX JepopMaluax oToOpaxenusn. Orcioga cvlesqyer HHBapHaHTHOCT 
HHJeKCa. 


YkaxKeM, YTO HEOOXOLHMBIMH YCJOBHAMM ycToluMBOocTH s3alaqH (2) aBna-— 


1OTCH HEI PepbIBHOCTb Koappuunenta G(t) Kpaeporo ycoBuA H OTCyTCTBHe 
y Hero Hyvielt. 

§ 4. Ananoru4Ho MoxeT ObITh paccMoTpeHa ycToiuUMBOCTD HeOJHOpOHOH 
sajaun (1). Sfecb uMeeT MecTO cyleqyloulad Teopema. 

Teopema 2. Ecau odxopodnaa sadaua Pumana (2) ycmotiauea u bynk- 
ie aut sib deibs ici ycaoeuro ['éavdepa, mo ycmotiauea u HeodHopoonan 
3adaua (1). 


PocrosckHii Ha-JJony rocyfapcrBennbii yHuBepcuter Iloctynuno 
um. B. M. Monotosa 7 II 1956 


UMTMPOBAHHAA JIMTEPATYPA 
*@®. . Taxos, Martem. cOopn., 2 (44), No 4, 673 (1937), 2? H. HW. Mycxeau- 


IW BUH, CHHryJIApHbie HHTerpambuble ypapnenns, M., 1946. * St. Warchawsk ya 


Math. Zs., 35, S. 322, 447 (1932). 
46 


Horsaygn Akagemuu nayr CCCP 
1956. Tom 4111, Ne 4 


» THUPOMEXAHHKA 
JI. B. OBCAHHHKOB 


|: 
HOBOE PEIWEHHE YPABHEHHH FH]POJMHAMHKH 


| (IIpedcmasaeno axademuxom M,. A. Jlaspexmoestim 14 VI 1956) 


B HacTostlleli 3ameTKe aHO HOBOe TOUHOe YaCTHOe pemienue ypaBHnenuit 
aOaTHyecKOro JBHXKeHHA CXKHMAeMOli X2KHAKOCTH 


d shag 
a7 le VE |, 


| 


: “loge + divu =0, (1) 


d : 
7 log p +ydivu = 0. 


cb =U (t, xX) — BeKTOp cKopocTH; p = g(t, xX) — m0THOCTD; p = p(t, x) — 
eHHe HW {Y— NOKasaTeb aquaOaTHl. Onepauuu V u div oTHocaTca K TIpo- 
AHCTBY, OIIbICbIBaeMOMY PafHYCOM-BeKTOPOM XC TIpOeKUMAMH Xx, Yy, Z. CuM- 
[ d/dt o3nauaeT JudpepenuupoBanve nO BpeMeHH ¢ BAOJb TpaekTopHn — 
Sol HHTerpaJbHOM KPHBOH ypaBHeHUuA 

dx 

ay pe u. (2) 
Hlyctb €—BekTop c mpoexuHamu & 7,6 Haliyem dyuxunu F = F (8), 
= G(é) H NOCTOAHHY10 KBafpaTHy!0 MaTpuly Tperbero nopsayKa L = | jz || 
we, TO 


VeG = FL, (3) 


. Vz o3HauaeT onepaunio V mo lepemMeHHbiM &, %, 6. 
Jlanee, ompeyesumM HeoccOeHHyIO KBajpaTHyloO MaTpHlly TpeTbero nNopsyKa 
= M(t) kak pelleHue ypaBHeHua 
» 2M 

Ma +|MP*L=0, (4) 
. M* — rpancnonupopanuad Matpuua M, a |M|— aOcomorHaa BemnuHHa 
yeemutTena M. 
Ilpu 3THX ycNOBHAX POpMy JAB 


al 
| My" 


_ dM y,-; ous =a nes 
u DIX, pape “Dp 


=i 5) 
—- = G (Mx) (5) 


IT TOUHOe pemleHune cucTeMb (1). 
———— Pa 
Jaa MpopepkH JOcTaTOUHO 3aMeTHTb, UTO eCJIH MOJIO%KUT ¢ = M*x, TO 
May (2) u (5) OyzeT 
cE (6) 
puna 0. 


AT 


Sro o3HaaeT, YTO B KsIacce peuleHuH (5) Nepemenubie &, y, C, ompere 
JI@HHbIec KaK MpoekwHH BekTOpa M 4x, urpatwT PpOJlb JlarpaHKeBbIX KOOP 
; \ 

quar. 
B cusy (6) mepBoe ypaBHennue (1) yqoBseTBOpseTca OlaroqapA TORKMECTB} 


VG) = M1 V.G () 


HM ypaBHeHusaM (3), (4), a BTopoe MH TpeTbe ypaBHeHua (1) — no Teopeme 


JInyBunaa 
so ae») = ii 


dt i 

rye cumBom Sp(A) o603HauaeT cueq MaTpHub A. 
O6bem CoBOKyNHOCTH pelleHHH (5) onpegqeiseTca ypaBueHvem (3). Jags 
BbIACHeHHA OOMero Bua (yHKuHH F,G u matpuy L, yoBMeTBOpAIOUL) 
3TOMY YPaBHeHHIO, CesaeM IpeBapUTeJbHO Ba 3aMeuaHHA. 
Bo-llepBbIx, ypaBHeHHe (3) HHBapHaHTHO OTHOCHTeJIbHO Cex yrouleh rpyliiik 
lipeo6pa30BaHul, OCYLIeCTBIACMBIX HeOCOOeHHBIMH MaTpHuamMHu NV: 


> 


F=NY, F®=F'@), Gé)=G'(~—), L’=N'LN. (7 


Bo-Broppix, ypaBHenne (3) uMeeT HeTPHBMANbHbIe pewieHHA He IpH BCA 
KOH MaTpHue L (TPHBHaJIbHbIM ABJIAeTCA peutleHHe F = 0, G =const). Heob: 
XOJMMOe H JOCTATOUHOe YCJIOBHe CYyUWIeCTBOBaHHA HETPHBMaJIbHBIX pellleHuil 
eCTb ; ) 


L*w = 0, (8) 


rye BEKTOp © HMeeT BUI 


Ilycrb r ecTb panr marpuubr L. YuutTsipat o6a 3amMeyaHHa, nosmy4uael 
CuIeAyIOUlWe BOSMOXKHOCTH: 


Lr =s. B cay (8) ws 0, Matpuua L cumMerpHuHa uw mpeo6pasopa-| 
HHeM (7) IpHBoquTCA K BU_Y 


ey 0) 0 
En |p. eee Oells aoe Meee 2 a8), 
0 0 &3 


Oouwi Bu bynKunh F, G yaetea copmysamu 


GQ) =g(9), F(:)=29'(), oe + egy? + eg’. 


Il. r=2. B cuny (8) matpuua L mpusoqutca mpeo6pasopanHem (7)| 
K BHI 


ey ) 0) 
Jo £8H10-qpeIAVA| gid musts olin (Neagle) 
0.0 0 


Oouwh Bu dynkuna F, G qaerea cbopmysamu 


: i be" 
G@=80) FO=spe tes 


solely). FOSS ear 


i iota ee (8) mpeoOpasosanue (7) upuBoqutT matpuny L x BHJLy 


OROMO 
| Siecb OOH BUA dbyuKunn F, G ecrp 


G()=g(s), F@=—g'(0),* +6. 


um 


IV. r= 0. Marpuua L uysesas, G = const, F (&) — npousBoupnas byHK- 
ce 
B pemenusax I, I, I g(s)—nponssonpnas dynKuus, a g’ (oc) — ee mpo- 
BOWHAaA. 

Matpuuy M MoxuHo mocrpoutTb Kak pelleHHe 3aqauu Kom jun ypas- 
HHA (4) Cc HavabHBIMH yCJOBHAMH 2 


dM 
M (to) = Mo, “dt. (fo) = My, 


e M, =|m|| u M,=|m|—npoussonpyo sayqanuple nocrosHHbIe MaTpH- 
, tpHuem |M,|=+-0. 9ro peulenwe cyuiecTByeT H e€HHCTBEHHO B OKpect- 
9€TH TOUKH ft = fp. 

_ Jlerko TipoBepuTb, 4TO MpeoOpas0BaHHio (7) cooTBeTCTBYyer Culeqyrollee 
peoOpasopanve MaTpuunt M, ocraBasionlee MHBapwaHTHbiIM ypapnenue (4): 


Is% 


M' =|N}+1 MN. 


losTOMy JOCTaTOUHO peuluTb (4) Aa cmyyaes, Korfa L wMeer KaHoHHye- 
ku Buy I, Il, III] uau IV. 

CBecTH peuleHwe ypaBHeHua (4) K kBajpaTypaM He yyaeTca. Ojuako 
OXKHO yKa3aTb HECKOJIbKO e€FO MepBbIX HHTerpaJIOB, PAaCCMaTPpHBasA 9TO ypaB- 
eHe Kak cucremy 18-ro nopayka Jia 9 HCKOMBIX 9JIeEMeHTOB /iz(t) Ma- 
puun M. 

B cayuae I umeetca 4 nepBbix uHTerpasa; 3 u3 HX CofepaatTca B op- 
yuaie 

dM 


* dM* * * 
M apg = MoM Mim; (9) 


A4-% (pu y=4 1) uMeeT BHA 


y ab ao a | M iv Le 
CRN dE y—1 rics 


i,kR=1 t 


3 
2 2 oe: 
Dis Sete Sah eee lly ee tO) 
»kR=1 


B cayyae Il u3 3 meppbix uuTerpastos (9) ocraetca 2 (OWMH «3aTHpaeTcCa» 
eIHUMHON 6) H TOABJIsSIOTCA 6 HOBbIX 


rai (by reer mi (Eto) (i = 1, 2,9): seirswenillis 


averpasa (10) B 9TOM cayuae Her. 
B cayuanx Ill, IV ypapuenne (6) 27emeHTapHo MHTerpupyeTca fo KOHIIa. 


Ilocrynusto 
7 V1 1956 
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Jloxnagn AkajleMunH Hayk CcCCcCcP 
4956. Tom 111, Ne 4 


ACT POHOMHAS 
Wl. O. MOXHAY 


O BEKOBOM YCKOPEHHH UH 3AMEJVIEHHM JBYWDKEHNA 
KOPOTKONEPHOAMYECKHX KOMET 


(ITpedcmaeneno axademuxom B. I. Pecenxossim 21 VI 1956) 


Visyuenne jBHXKeHHA HeEKOTOPbIX MepHOwMYeCKMX KOMeT MOKa3aJl0, UT 
MHOrHe OCOOCHHOCTH HX JBHXKCHHA He MOFyT ObITb MOJHOCTbIO OODACHEHbI 3aKO 
HOM BCeMHpHoro TaroTenuA. Hepa3kH M@KY BbIYHCJIEHHbIMH HW HaOJOAeHHbIMI 
KOOPAMHATaMU HOPMAJIbHbIX MeCT MOryT ObITb YMEHDIUeHBI, CCIM, HallpHMepy 
y KomeT Duke — Baksyuga u Bpykca mpeqnosoKUTb BeKOBOe yCKOpenve cpekh 
Hero JBMXKeHHA, a y KoMeTHI Jlappe — 3amefyieHHe. OfHakO BBejleHHe BeKOF 
BOrO YCKOPeCHHA WIM 3aMefVIeHHA KaK Cef[bMOrO SJeMeHTA He JIMKBUAMPOBAIey 
NOJHOCTbIO BCeX 3aTpyAHeHH. OcTaTouHble OWHOKM Obl MonpexkHemMy  fO¥ 
BOJIbHO 3HAUHTeCJIbHBIMH, He YCTpaHAsacb HeEBASKA Me*KAy JOMePHresbHbIMH ¥ 
TocuenepHresbHBIMH HaOogeHuamu. C. T, Maxosep (*) noKasaa npH oOpador 
Ke: HaGsIOJeHHH. KOMeTbI Duke — Baksyuja 1937—1951 rr., 4uro ecm peg) 
HOJOKUTb CULE BEKOBOe H3MCHEHHE 3JICMCHTOB 9, @, $2, i, TO OCTATOUHbIC OLUHO-} 
KH CTaHOBATCA ropa3sqO MeHbIve, YeM STO OblIO y Apyrux uccJesoBaTeseh, 
ocTaeTCA HeBA3Ka TOJbKO MeXy OMepurebHbIMH H TOCJeMepHreJIbHbIMH Ha 
6moqeHHaAmMH. Takum o6pa30M, paOoTbl BCeX BbIUHCHTeseH, H3yYaBIUHX BH 
*KeHHe NepHosMyeckux KoMeTB XIX Hu XX BeKkax, NOKa3bIBaIOT, YTO MOOaBMeHHE 
K 6 9JIEMCHTAM SJJIMNTHYECKOH OpONTh! OJHOFO, ABYX HJM OOJIbWero HCA HOBIE: 
SJIEMCHTOB, YUHTbIBaIOWIUX BeKOBbIe H3MCHEHHA, YMeHbILaeT CYMMY KBalpaToB 
oTKOHeHHH. TlocmeqHee NPpHBeNO MHOFHX YYeEHbIX K 3aKJIOUCHHIO O peaJIbHOCTH 
BeCKOBbIX H3MeCHCHHH 3IeMeHTOB OpOuT MepHosuyecKHX KOMeT. STO NopoAUsO 
pA rHnoTe3, MbITaBLIHXCH OObACHHTb HapyleHHe 3aKOHaA BCeMMPHOrO TAO: 
TeHHA MPH JBYXKeHHH NepHoyuyeckuHX KoMeT. Hu ofHAa M3 STHX ruNOTes He Mora 
OObACHHTb BCeX OCOOeHHOCTeH HaOsIOMaeMbIX YKMOHeHHH (*). [losBuBiuasnc# 
B MoculeqHHe rogbl runotesa Yunnua (%) Tox*we He MOMKET CUMTATbCA YOBJETBO- 
putembHok. Moyenb sqpa KOoMeTbI, MpeqiowKeHHan YunnsiomM, He OObsaCcHseT 
ABNeHHH, HaOMOMAIOWMXCA MIpH pacnaye KoMeT. Pacnay KOMeTHI, MOCTPOeHHOM 
no MogeiH Yuna, OOA3aTebHO JOJKEH COMPOBOXaTbCA pe3KHM yBesHUe- 
HHeM APKOCTH, MOCKOJIbKY JeHCTBHIO COJIHEYHOFO H3JIYYeHHA JOJIMKHbI MOABepr- 
HYTbCA IPH pacnaye BHYTPeHHHe, HE MOKPBITbIe MbIIbIO, ACTH JeqAHOrO Apa. 
Oyuako HH B OJHOM HaOwosaBliemcaA cryyae pacnaya (c KoMeTb! Busvibl 20 
KOMeTHI Taiiopa 1916 1) He OOHapyxxeHO No_oGHoro yBeAMYeHHA SAPKOCTH. 
Takum oOpasom, JO HacTOALero BpeMeHH He HMeeTCH yOBJIETBOPHTebHOrO. 
OObDACHeCHHA YKJIOHCHHH JBHKCHHA NepHoOmHYeCKUX KOMeT OT 3aKOHa HbtoToHa. 

TeopeTHueckoe HCCIeqOBaHve pacnpeyeeHuA BUUMOM MOTHOCTH B roJloBe: 
KOMETHI, TIpOBeeHHOe aBTopom (‘), JaeT KaveCTBeHHOe OObACHeHHe pAya AB 
NeHUU, HaONOJaeMbIX B KOMeTAX, HM MIPHBOAUT K 3aksMIOYeHHIO O CyUIeCTBOBAHHE 
SHAYHTCJbHbIX CHCTeMATHYCCKUX OWMOOK IPH ONpefeeHHH KOOPAMHAT WeHTpa 
WHEpUMH KOMeTbI 3 HaOwmOfeHHH. OTH OWHOKH NopoxaloTcA HeCOBNayeHHeM 
boTomeTpuueckoro WeHTpa (Han6onee ApKOl TOUKH TOMOBbI KOMeTbI) C LeHTPOM 
MHepuwH. OkasbiBaeTca, HaBejeHHe Ha (POTOMETPHYeCKHii ILeHTp JaeT 3aHH2KeHHOe 
3HaveHHe paHyCca-BeKTOpa WeHTpa HHepIlMH KoMeTHI. OwndKa Ar payuyca- 
BeKTOpa IeHTpa HHEPILHH OyyeT Bcerya OTPHMATeMbHO, a TO YMCMeHHOMY 3Ha- 
YeHHIO JOBOJbHO OO/IbINOM — NopAyKa HaOwOfaemoro paguyca FoJOBbI KOMeTHI. 
50 


0 3HAUHT, YTO OUIMOKA B ONpeeeHHH pasuyca-BeKTOpa KOMeTbI DuKe Moria 
orga mpepsovitu 0,001 ae, mockombKy pa3MepbI POuIOBbI STOOL KOMECTbI B He- 
TOPbIX CHyYaAX oxoqusH fo 500000 Km. Cucrematuueckne oum6Ku Ar 
IMIOTCA YHKIMeH PeMOWeHTpHYecKorO paccToAHHA KoMeTbI. Kpome Toro, 
f OJKHbI ObITh Pa3sJIHYHbIMH MPH HaGMIOMeHHAX, CeaHHbIX B OHH H TOT 
2 MOMeCHT Ha Pa3HbIX HHCTPyMeHTaX, YTO MO*KeT MOPOMMTh HEBABKH MEXKLY 
\OJIOJCHHAMH, C\eJIAHHbIMH Ha pa3sIMUHbIX OOcepBaTopuax. Hakone, omwHd- 
i Ar )lOJKHbI BEKOBbIM OOpa30M YMeHbIUATLCH, KaK CBASAHHbIe C pasMepaMit 
IOBbI KOMETbI, MOCKOJIbKy HaOsIoqaeTcA BeKOBOe yMeHbIIeHHe JUaMeTpa 
IOBbI H3-3a HCTOMUeCHHA 3atllaca MOJIeKyJI, OOpasy!IOWlHX TOJIOBY KOMeTDHI. 

| PeabHOcTb 9THX OWIMOOK TOATBepyaeTCA He TOJIbKO TeOpeTHYeCKHMH HC- 
[eqOBaHuaAMH aBTopa. Brioruep (°) npH oOpadorKe HaOsmogeHHi KoMeTpI 1853 ITI 
(MHMpHyecKH MoKasaJ, YTO cpeqHAA OWNOKA IPH MpeycTaBMeHHuH HaGmO,eHUuT 
AeHbiulaeTca Cc +16',86 qo +11’’,60, ecm JOMycTHTb, YTO ONpeszemnemaa U3 
1{OJOJeHHU TOUKA pacnowo*Kena OuwxKe K CoJHILY, YeM WeHTp Macc, NIpHMepHO 
1 2150 xm. Lro66e (°) yKa3prBaeT, HcceqyA H380oTHI 10 (oTorpatuAM KOMeTHBI 
Ake, 4YTO aCHMMeTPpHA H30coT FOMKHA MOPOxXaTb CcHcTeMaTHYecKHe OWIHOKH 
DH ONpeyeeHHH KOOpAuHaT WenTpa Macc. Ha acumMeTpw4unoe paciooxenne 
2HTpa HHEPIWHH OTHOCHTeIbHO TOJIOBbl KOMeTbI YKa3bIBaloT MHOrHe HaOvo[e- 
AA — CBeTAMIeecH «Apo», KOra OHO JOCTYMHO HaOOeHHIO, BCerja HAXOMUT- 
1 Ha KpatO YOJIOBbI KOMeTbI, MpOTHBOMOOKHOM Cosy. 

_ Kakoe BuIMAHHe OKa3bIBaloT CHCTeMaTHUecKHe OWHOKH Ar Ha 9JIeMeHTHI Op- 
ATbl, MOMKHO IIpeCTABHTb H3 Cemyroulero IpHMepa. PaccMoTpHM 3ayayy Byx 
‘JI: KOMeTa J[BH2XKeTCA TO OpOuTe, OMpeyesemoH 4 SuIeMeHTaMH: 


) @ = 0,005 271 234, e = 0,850 0079, .T, = 20; 30578, w = 359°59’59"}bO. 


onlycTHM, 4TO MBI pacriomaraem 6 HaOO,eHHAMH Nocse Nepuremusa (CM. TAOM. 1). 


Ta6Omauna 1 


| | I | I | II | IV | vO | VI 


2 
‘— Ty 1,42067  |59,01262 1203 ,04492 | 2404,25810 | 2425,97681 | 3625,94585 


Ler 0,332 3200| 1,265 0593 | 0,442 7827 | 0,610 5000 | 0,998 0300 | 1,127 4858 
Ar 240 —1003 —49 —100 —670 —958 
) re, 0,332 3190] 1,264 9590 | 0,442 7778 | 0,610 4900 | 0,997 9630 | 1,127 3900 
im, 9°59'57”46 | 127°29'46,68| 63°32'09’ 99} 89°59’57"68 |117°10'53,02 | 122°38"42 57 
iE 2°5114,12 60° 20° | 34°4714%15 50° | 55°00'03%09 


\r — 3aJaHHble OWIMOKU pajlMyca-BeKTOpa, TaKHM OOpa3oM, fy H Uy — HaOwilo- 

CHHbIe 3HaYeHHA KOOPAMHAT, COOTBeTCTBYIOllHe MOMeHTam ¢— 7, UpHueM 

» = U, BIMHCJICHHBIM NO HCTHHHBIM 3JIeMeHTaM, NOCKOJIBKY Au cuutTaeM paBHOou 

yao. HaOmogenua I u II coorpetctByioT NepBoMy MOABACHHIO KOMCTHI, HI— 

Topomy, IV u V — Tperbemy, VI — ueTBepTomy. 

- Kpome Toro, 6yfeM C4uHTaTb, YTO CHMMCTPHYHO OTHOCHTCJbHO nepHreJu a 

acnouioxKeHb! 6 JONepHresbHbIX HaGJIOeHHH C TeMH 2KE Ar. f 
O6pabaTpiBaa STH HaOMOWeHHA TO cmocoOy HaHMeHbIUHX KBaj[paToB, HaH- 

eM mompaBKHu K 9JleMeHTaM 10 (opMyJlaM 

df == A presi’ ¢_7) — 3 r]dp —acosode — “= aT, 

V p 3 p 


p si RV p 
du == ade gabe hea (2 + ¢cosv) ps5 de — a AT + deo. 
V3 sTux WopMyJI BUAHO, YTO Pe3yJIbTAaTHl o6pa6oTKH JO- H NocsenepHredib- 


BIX HaOMOLeHHH JOKH! ObITh PasHYHEI TAKE NPH OMMHAKOBbIX 3HaYeHHAX. 
4* Bf, 


Ee bibs Latent Au, Tak Kak Sin UV, BXOAWMH B POpMYVIbl, MCHsAeT 3HAK IPH nepe: 
XOfe OT OTPHaTeMbHbIX K TOJIOMKUTCMbHBIM SHAYCHHAM UV. 4 

Tlostomy culeqyeT OxKUaTb HEBASKH Mery AO- M MOCIeMePHTesIbHbIMU Hay 
ONO eCHHAMH. f , 
- TIpu o6pa6orKe HaOs0feHHi, MpHBeeHHbIX B Ta6u. 1, HaHeHbl 9JIeMeHTb 
no Ha6mogenusm I, II, II] B nepBelx AByX MOABIIeHHAX, 3aTeEM NO TPeM MOAB: 
jenusm (I—V) u, HaKOHell, 10 BCeM YeTBIPeM NOABeHHAM. TOUHO Tak 2Ke oOpa- 
6oTaHbl CHMMeTPHUHbIe 3aanHbIM JoMepHresbHbIe HaOMOgeHHuA, B pesyabTar 
MbI TouyaHH 6 CHCTeM 9JIeMeHTOB, MpHBOAMMbIX B Tabs. 2. 


Ta6nuna 2 


Toul, Ti. Wy, TV; 
NOABJeHHAM 


Mo I, I, U1 
OAR JIeEHHAM 


Ilo I u II moas- 
JI@HHAM 


Tlocse v | 0,005 271 2383] 0,005 271 2347| 0,005 271 2322 
mepure- e | 0,849 9920 0,849 9973 0,850 0017 
mua 7, | 20,30637 20, 30627 20, 30618 
® | +417"46 114747 +42,08 


Ilo nepu- py | 0,005 271 2297] 0,005 2714 2332] 0,005 271 2365 


reuA e | 0,849 99214 0,849 9973 0,850 0020 
T; |20,30518 20 , 30528 20,50544 
@ | — 19736 —16"%36 VT 


Ecau Obl Mbl CUHTaM, YTO 3HAYeHHA fy) H Uy H3 TAO. 1 He HMeIOT CHCTeMa- 
THYECKUX OWIMOOK, TO Ha OCHOBaHHH: pe3yJIbTaTOB BbIYHCJICEHHM, IpHBeeHHbIx 
B TaOu. 2, MOXKHO ObINO ObI TOBOPHTb O peasIbHOM 3aMeJJICHHH KOMeTHI, HaGJIl0- 
IeHHA KOTOPOM Bech Moce MepuresiuA, H OO YCKOPeHHH KOMETHI, eCJIM OH 
HaOoqasach JO NMepHresusa. 

Bo Bcex culyyadx y Hac NOyuaHCb 3HaYHTeJIbHbIe OCTaTOUHbIe OWMMOKH. Mx 
MOMKHO 3aMe€THO YMCHbLIHTb, BBeAA B JONOIHeHHe K 4 9JICMeHTAaM BeJIMUHHBI, 
YUMTHIBAIOLHe «BEKOBbIC H3MeCHCHHA» OpOuTHI. Kpome Toro, CJleqyeT OTMeTHTb, 
YTO JOOaBsIeHHe HOBbIX HaOJIOJeCHHM, a TaK»%Ke TlepeMeHa MECT He BJIMAIOT MIpHH- 
IHMHAIbHO Ha pe3yJbTAT, OTPpaxkadcb TOJbKO HEMHOFO Ha YHCeEHHOH BeIMUHHE 
3JIEMEHTOB IIPH COXpaHeHHH 3HaKa BeKOBOrO H3MeHeHHA. 

Mpr 3ayamu B Tabs. | oum6Ku Ar B 10—20 pa3 MeHblle TeX, KOTOPble BO3MOK- 
HbI B JeHCTBHTeJIbHOCTH, HM HeETPy4HO Ha OCHOBaHHH TaO. 2 yOequTbCA, 4TO 
&YCKOPeHHe» JIM «3aMe]JIeHHe» MOMyYaeTCA Toro Ke NoOpsAAKa, 4YTO HM pH oO- 
paOoTKe HaOJlioyqeHHH KOoMeT Ouke, Bpykca u Ap. ITO NosBoNAeT AyMaTb, 4TO 
atpheKT BeEKOBOrO YCKOPeHHA HJIH 3aMeJVICHHA B 3HAUHTeJIbHOM Mepe, eCJIH He 
WeJIMKOM, CO3aeTCH HeEYYTCHHBIMH CHCTeEMaTHYeCKHMH OWIHOKaMH, B CYLIeCTBO- 
IBAHHH KOTOPbIX HET OCHOBaHHH COMHEBAaTbCA. 

V3 dopmysI BUAHO, YTO AO- H NocJenepuresbHbIe HAaOMOJeCHHA He MOryT OBITb 
XOPOIO YBA3aHbI, YTO NOATBepxaeTcA ucceqoBanuamu C. T. Maxkosepa (*). 
‘OHOBPeMEHHO MOXHO 3aKJIOUHTb, YTO HAOMIOMCHHA pasIMUHbIX OOcepBaTopHu 
TakxKe TPYAHO COrsacoBaTb. OTO ToO*Ke yacTO oTMeuaOcb (’). Kpome Toro, Be- 
KOBbIM OOpasoM JOJDKHA YMeHbIUATbCA aOcOMOTHAH BeMIMHA yCKOpeHuA © 
yMeHbILeHHeM pasMepoOB H APKOCTH KOMETHI, UTO TAKKe HMeeT NOATBepxAeHuA (4). 

TaOam. 2 mokasbiBaeT, YTO KOMeTBI, HaGOvloqalollMeca O Mepurenusa, Kak 
;HanpuMep KOMeTHI OQuke — Baksayuya vain BpyKca, oMKHbI UMeTb ycKopeHue, 
.a Te, KOTOpble HaOJOfaloTcA Noce NepHretuA, WakyT KapTuHy 3aMeqmeHHoro 
BYXKeCHHA, KaK, HallpHmMep, kKoMeta JLappe. 

Jio HacToaUlero MOMeHTa HHKTO He JOKa3ai, uTO HaOmMO_eHUs pH omnpe-. 
ACICHHH KOOPAMHAT WeHTpa HHePIHH CBOOOHbI OT CHCTeMaTHUeCKHX OLIMOOK, 
MOpO*KaeMbIX OCOOCHHOCTAMH CTPYKTYPbI FOJOBbI KOMeTHI. Hasuune Ke OMIN6OK 
MerKO JOKasbiBaeTcA. Tlostomy TpyQHO BepHTb B peadIbHOCTh NO/ITyyaeMBIx HS 
‘BBIYHCICHHM BeKOBbIX H3MCHEHHIi 3JIEMCHTOB OPOUTHI KOMeTHI. Manan BeruunHa. 
olmHOOK, nowysesHasd C. T. Makosepom (1), nouatua. Tlpu ucnomp3sopanaa 
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(MpwuecKHX (opMyJ yBeWdeHHe 4HCIa MapamMeTpoB OObINHO MpHBOAUT 
YuUlleMy COrlacOBaHHio HaOMOaTeMbUBIX JIAHHBIX. 

Powlb peaKTHBHOM BOSMyatollleli CHJIbI, eCJIM TaKOBad JouKHa yUNTbIBaTHCA, 
MOxeT ObiITb ONpefesieHa JO Tex Mop, Moka He OyqyT yuTeHbI YMOMAHYTHIe 
1M CHCTeMaTHUeCKHe OWIMOKH, TAK Kak OHH J[elCTBYIOT B TOM 2ke HanpaBseHun, 
HW BOSMYIMalolllad CHa, H JIeErKO OObACHAIOT Te OCOOeHHOCTH, KOTOpble OTMe- 


OTCH HCCJICEMOBATeJIAMH JIBH*KCHHSA KOMeET. 
Hocrynuno 
3 V 1956: 


UHMTHPOBAHHAS JIMTEPATYPA 
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MATEMATHYECKAS ®H3HKA 


# 


E. M. JOBPbILIMAH u A. ®. JIOBIOK 
O PEWWEHHH YPABHEHHUS (= yA—A)u a 
(IIpeccmasazexno akademuxom M. A. Jleonmosunem 22 VI 1956) 


B HEKOTOPbIX SajfladaxX BCTpedyaeTCH ypaBHeHHe B YaCTHbIX MPOH3BO]HbIX 
a 


=) 


oFu 


) 0 
ae — gp AU — Au=T(x, ¥, 2, t) 4=4+50+e)- Ch) 


B 9Tol 3amMeTKe CTposTca (bopMaJIbHbIe pelweHHA Jia 3aqaun Koum u 
OH CMellaHHOH 3ayaqu. 
J. 3agauya Kouwn. Ilyctb npn t=0 


é 
Ul, (a, Uy, 2) ae ar (Xn Uy 2) - (2) 


Tipumenaa no ¢ o6pmuupii onepatop Kapcona— Xepucatiya, Jaa yHK- 
{1 H300paxKeHHH MOJyYHM ypaBHeHHe 


a p? ae — A 
ey ever sper ae ay bean CO 2 . (3) 


_ eg ary Ney AL, 2 FY, #1 P) : 
Ug (%) Ys 2) HOG Fas = oT of Y, )+— pri 
Pemenne Jui (3) MOXKHO 3aNHcaTb B Bue OObEMHDIX MOTeHIMasOB (*) 


4 _ Vag Uae 
ae \\F(M, p) ds 


(S) 


—— 


eM — Touka C KoopyuHaTaMH (%4, Y1, 2); 7 = V (x—x, 2+ (y—msyP+ (221)? 
/— cepa), uM, Sosee NoApoouo: 


va L(\[plirmlh + pr) — pram 4 


(S) 


ae —pr|Vp+l 
FRED ISA” 4 
: p+ r as (4) 
—pr|Vpti 
Tenmepb Hy2KHO OOpaTHTb omepaTopbl lees prorarir se UNMGe =O) aL 72). 


PaccmoTpum cHayana cayyali N = 1: 


Le (Vp Pl), 


P__ p—pr|Vp+1 — 1g 1 eat V p+ sare = 
+1 Vpt+ilVp+i 


> yepes ¥ oOo3HayeHO BbIparxKeHHe, 3aKMIOUeHHOe B KBa]{paTHble CKOOKH. 
By) 


Bocnosib30BaBIIMCb H3BeCTHBIMH (bopMylaMu ollepal\MOHHOrO HCdvCules 

Hua (2), MO%KeM HanyvcaTb 
. tn 

oo 


foo) C 
o (Vet =| o )e@)a—\ eb: t) J, (2) 9VO— Pde, 


0 


Hes 
Vp+1 


rye o(t) ecrb opurunan ana 7 (p); 9 (a, B) = na J (x) PyHKnes 


Beccewa. 


3HauHT, HYXKHO MpefcTaBHTb B ABHOM Bue o(t) Uo (Ve@—2). C 93ToM 
[lebIO HauUleM OPHruHal A q 
Pp Ame a) —— 4 —rpt+r| 
Sa ls oe aad 
yo Vet) e(—) =5 
Tak Kak 


cere [) MPLS I cet (2Y7) 
AN 5 8 a ae 
(Uo (x) —yHKuna Becceta oT MHUMOTO apryMeHTa); 


t 
AWLP) —\ 94 (2) ¢0(t 9) de, 
0 


TO 
t—r 


x (p) = errr ze(t)= \ 1, [2VrE—r—9] de 


0 


Ilyrem mpocTeix npeoOpasopanuit ¢(¢f) MOxKHO HpeACTaBHTb H B pyran 
(popMax: 7 
t 


t 
o(t)=(1, 2Vre— a] dn = FV E—N 2 Vr EB = 


fe 


t 
Ih [2Vr ¢=—8) 
Se jo Ses a Vee pe 


SHauHT, 


eVE—a= | LRVAVO—F—aldy (r<VC—4) 


r 


HIM B pyro SKBMBaJIeHTHOH opme. 
Takum OOpa30M, MOx%KeM HallHcaTb 


—rV pti trlV pti nl i x 
Vpri = sm) \10(2V 7 (f=) dade — 
0 


r 


pe 


V (22 


—\a (ce Pat (7) | W2VrVE=F— a) Janae y. 


r 


O603HaYHM JIA KpaTKOCTH 9TO BbIpaxeHHe uepes ,(r, ft). Quo” Syne 
CJIY2KHTb: OCHOBHBIM PelleHHeM, Yepes Hero HalieM H300paxKeHHA H&A 
Wpyrux onepaTopos. EF 

Tak Kak 


zt 
PRP) @O)=0), BAM ~ lo W)eat—2d!, 
0 


i —rp|V p+1 . dD, (r,t 
eT px Vp FT) = HUD, 


(6) 


f(rs Pp) o—rpiv LUD ag 
; ae pV pel - avers Vil (r,t —t,) ®(r, t) dty. 


Tlogcrapaasa (5) u (6) B R TlOJTYYHM eee sayauH Kou B Buje 


ice Ling (r) SO) [u, — Aug] ®, (r, t) + 
| \ 


t 
A \ f (r,t —t,) By (r, 2) dt, ds, 
0 


> 0, (r,t) onpegemsetca mpuH momo (5). 
‘Til. Cmemanuas 3agaua. Paccmorpu 3aqayy AA logyupocrpakctBa 
> 0 c ycnoBuaMH 


= 0 Ue Ui, (hee 2); Muy (x,y, aa 
Ou 
Za, a plat” 


-THipumeuum onatp mo ¢ onepatop Kapcona — Xesucaliga. Nonyuum 


a pitted fm Phin sary = Reh) 
| Uilerpes ro ts mpage sree he! Auy) eerie 
== Fa (x, Y)'2; p)- (7) 


| [lpegcrapus up, Au,, U, H f(%,y,2;p) B Bue ABOHHBIX HHTerpasoB 
ypbe, MOxKeM BCIO TIpaBylO YaCTb 3TOrO ypaBHeHHA 3alHCaTb B Buse 


co 


Pe (yeti ees DP) = \\ eilmx+ny) F(z; p)dmdn. 
ByjlemM uckaTb pelenne (7) Takxe B Buse HHTerpana Dypbe 


co 
ie (\ e+" mn, (2; p)dmdn. 
—o 


JIA Unn MOJYYHM OObIKHOBeEHHOe ypaBHeHHe 


il aa leaf awe 


= lima = = Fn (Zp) to = En. 


dz? ; ee 1 
PemieHve, yOBeTBOpHAIoMlee yCJIOBHAM 
ES GU on 0 
IpH Z—>cO Umn OrpaHHueHo; 20, ag es 


MeeT BHI 


a 


Bosppailaicb K WU, MOXeM HallucaTb 
co oOo 
Wy 4 (ned = kiz--2"| —h(z+z') 
= —— = (Z 
a= oar \\\\) ae ke a I 


—oo 


x F (x', y', 23 p) enim ¥ in YI da'dx'dy'dm dn. 


BBoya nepemenuple m=pcos, n=psind, dmdn=o dod} wu 3ameuas, 
uTO AB = 
e—im(x—x')—in(y—y') — e—ire cos (9-99) fee V (x aa x’)? Es (y df ) . 


BINOJHUM OfHy KBagpatypy (°) 
2m an 


( e—iez cos (994) 49 — ( e-ire cos ¥ di) = QnJ, (rp), 
0 i 


3HaunT, 
= MN) eV tee t enero] F(x, uf, 2's Po (10) 9 dp de'dx'dy’. (4") 
- ‘ 
—o0 0 
MoxKHO BBINOJHUTb HHTerpHpoBanve u 110 p, HOO usBeCTHO (4), 4TO 
Sey yas eViVere 
Ae aes eee E 
\ we? Jo (re) p dp = as 
0 
CueqoBaTeJbHO, 


Vp+i ates 


as P_Vrt@—7}| 


p SSS 
en(— paar + e+e? | 


se fC eee 
Hakonell, MOX%KHO NepeHTH OT u3800paxKeHui K OPHrHHaJaM. 
Tak 2Ke, KaK H paHblue, HMeeM 


| F (x', y', 2/3 p) dz'dx'dy’. 


mae e-PelVp +1 = @, (E, t), 2 


rye ®(¢,¢) ompegenserca u3 (5). SHauNT, pellleHHe AIA U MOXKHO 3alWcaTb 
B (popme 


1 { og on 8 [OVER RP) , Ot VEpeae ye) 
uma ll | fuer 29 ze Vaca Vatge eee 

—oo 0 

pes rap p\\ [OitV PEE—z'?) , O10, VPEE HZ) 
+ (14s (24, 9's 2')— Ato (’, y’, 2’) | Vrit(z—z VePtetz) | 


t ie 2 SS es 
@, (t,V r? + (z—z’)?) 
x! 25t— 1) [Ue 
+ VK Y' I bag ae arse 
OV + (@ tz 
VP+@—2') 
OueBHHO, YTO yKa3aHHbIli MeTO MOxKHO IIPHMCHHTb H B CyIyuae Oouee 
oomuero rpaHHGHoro YCNOBHA: 


IpHy2e = au + p24 — R(x, y, 2). 


EcrecrpewHo, uTo Ha cbynKuuu f, ty, Uy HyXHO HaJIOXKUTb TakHe orpa- 
HMVCHHA, YTOObI BXOAALIHE B PeICHHA HHTerpasbl UMenH cMbICT. 3yecb MbI 
He OyeM KacaTbca 9THX OrpaHHueHuit. | 

Uentpaibubit HHCTHTyT Ilocrynua0 

IIpOrHo30B 14 VI 1956 
UMTHPOBAHHAA JIMTEPATYPA 


Ja dz’dx'dy’. 


A. HH. <T wx ow oes sii ALC pckui, Ypapyerua Marematuyeckolt du3HKH, 
1953. *B. A. Turkun, TW. WU. Kysneno B, CipaBouHHk Mo onepalHoHHOMy HCUHC- 
NEHHIOS LOSI, 2G els ee I neuer peu, Ta6suupt cnennanpupx dyukuut, 1933. 


IO ANG IP Gaus a ire. y. Go 
Nenu, 1951. 
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Joraayn Ankanemun Hayk CCCP 
| 1956. Tom 111, Ni 4 


DHSHKA 


A 


3. rABPHJIOBCKHH, B. A. TOJIOBHA, K. B. KAPAJDKEB, A. TI. KJIKOUAPEB u 


B. H. MAHbKO 
| 


| NOJISPH3AWHA MPOTOHOB MAJIOH SHEPrHN 
MIPH PACCEAHHH HA YIJIEPOJIE 


(ITpedcmasaeno akademurom A. II. Anekcandposum 16 VI 1956) 


Hawn OblIa MOCTaBuJeHa paOoTa NO H38yYeHHIO NOMAPH3aHH NPOTOHOB mpH 
yyrom paccesuuu Ha Cl*. Ynpyroe paccesnue Cl? (p, p) BecbmMa TIaTebHO 
yaslocb B paOore (*) B uHTepBase 0,4—4,3 Mop quia 4YeTHIPeX 3HaueHHi yrua 
ccesHusn. AHaJIH3 STHX pe3yMbTATOB H OTO*KecTBeHHe ypoBHeli N!3 mpo- 
eHo B paOore (”). Mcnomp3ya qannpie padot (7), UW. T. Jsrnos u JI. H. Po- 
UBelir MpOBeJIH BbIYHCIeHHe CTENeHH NOJAPH3alHH mpH paccesuuu C}? (p, p) 
1 Pa3JIHUHbIX YIJIOB B HHTepBasle 9Heprul 1,2—2,4 Mss. IIpu yrae 60° 
MeHb NOJApH3awHH P WaBHO BOspactaeT oT +0,2 mpu aHepruu 2,4 MsB 
+0,5 npx 1,8 Mss. Bosu3su aHeprun 1,7 Mop nomapu3alua pesKo H3MeHsAeT 
IK, JocTurad 3HaveHHax —O0,65 mpuH sHepruu 1,6 Mos. 
Jina ucceseqoBpanua 3aBucHMoctH P(E) MbI MocTaBHJH OMIT 10 ABOHMHOMY 
‘C€EAHHIO IIPOTOHOB Ha TBePbIX yrIepOAHbIX MHuIeHAX. M3mMepsmacb a3uMy- 
[bHawd ACHMMeTPHA BTOPOrO pacceAHHA MPH pa3sJIHYHbIX SHEPrHAX MPOTOHOB 
IEPBHYHOM Myke. OKCHePHMEHTAJIbHbIe JAHHbIe COMOCTABJIAIHCb C pacde- 
[Md ACHMMETPHH 10 pesysbTaTaM paOotTnl (*). Takoe conocTaBsiIeHHe JaeT BOS- 
KHOCTb IIPOBCPHTb MIpaBHJIbHOCTb cha3oBoro aHasu3a pacceanun Cl” (p, p), 
jBeeHHOrO B padoTe (?). 
Jjaunaa padota Oblyla BbINOHeHa Ha 3JIEKTpOCTaTHuecKOM reHepaTope. Cxe- 
MW PeOMeTPHA OMbITa H300paxKenbl Ha plc. |. YcTanHoBKa COCTOHT H3 JByXx 
SVYMHBIX KaMep. Kamepa / lpejcTaBsaeT coOoH cTaIbHy!O WHIMHApHyeckyto 
JOOKY C KPBILLKOH, KOTOPad MOKeT MOBOPAyHBaTLCA Ha youl B OTHOCHTebHO 
| WMIHHpa 6e3 HapylieHHA BaKyyMa B ycTaHoBKe. B KpbIllIKe HMeeTCH Ma- 
jOOK da, Ha KOTOPOM yKpeliuImeTCA WHIMHApHuecKad cTambHasd KaMepa J/. 
> MaTpyOKa HaksOHeHa Nog yruiom a = 19° K nmocKocTH Kameppl J. Ha puc. 1 
<a3aH BePTHKAJIbHbIli paspe3 yCTAHOBKH, COOTBeTCTBYIOWMH 8 = 0 H B3aHMHO 
NEHIHKYJAPHOMY pacHosO*KeHHI0 WlocKocTe MepBoro HM BTOporo pacceA- 
1. 
Ilyyok MpoToHOB H3 93IeKTpocTaTHYecKkoro reHepaTopa M[onafaeT epes 
HOH natTpyOok 6 Ha HepByio yrmepoguyio MuWweHb M;, pacnouloxkeHHyIo B 
itpe Kamepbt J. ITporoubl, paccesuuble muueHbIO M;, vepes naTpyOoK a 
JajaioT B Kamepy J/ u pacceuBaiotcd Ha MuweHH My, pacnomoxKeHHOH B 
iTpe Kameppt JJ. Bropwuno pacceAHHble MpOTOHbI perdcTpupyrorca oro- 
ICTHHKaMH ¢ TOMO sMympcnH 100 w. OTH MacTHHKM pacHovlaratoTcaA Ha 
[HAKOBbIX PaCCTOAHUAX OT WeHTpa Kamepbl // B MOsMO%KeCHHAX, COOTBETCTBYIO- 
X OMpejeJieHHbIM yriaM BToporo paccesHUA. Yrou MepBoro paccesHuA 0, 
I BbIOpaH paBHbim 60° c. u. M. TaKolt BblIOop oOycJIOBeH TeM, YTO TPH 
le 60° NOApH3alluH UMeeT 3HAUHTeJbHY!IO BeJHUMHY B IMpCKOM HHTepBasle 
pruli. Suavenua yrsa Broporo paccesHuA , OblJIH paBHpt +60; -120; 
50° u. m. I]mockocru nmepBoro HM BTOoporo pacceAHHH COBMeHaJIHCh Apyr C 
TOM IlyTeM HoBopoTa KaMepbl I] BoKpyr OCH natpyOKa a. IIpu kaxkqoM 
ay) 


OOJIYYCHHH OHOBPeMeHHO SKCIIOHUPOBAaJIOCb 6 (boTOMacCTHHOK COOTBeTCTBeH (0 
BbIOPaHHBIM 3HaYeHHSM yrula Op. 

Cucrema Kpyrsnix Muabparm B NaTpyOKax a u b oOectewMBasla XOPOLWY10 KOI: 
JIMMalHIo MepBHYHOFO HW pacceAHHOFO MyYKOB MpOTOHOB M UcKJOdaNa Nonara 
Hie Ha (POTOMJIACTHHKM MpOTOHOB, pacceAHHbIX CTCHKAaMH KaMep H JepKaTeJ AME 
yIrJIepOWHbIX MHIeHeH. 

Bea ycTaHoBka Ti\aTeJIbHO locTHpoBasacb. [MaMeTp My¥Ka MpOTOHOB, Ila 
qarollux Ha MuweHb My, Opt ~6 mM. Ily4ok paccetHHbIX NPOTOHOB HMeJI [Ma 
metp ~14 mM B mecTe pacnoviowKenua MuluenH Myr. Jiuametp MuweHH Mj 
cocrapan 14 mM, MuwenH My, — 22 mm. 

Bompuioe BHUMaHHe OblIO yeuIeHO HAMM H3POTOBJIeHHIO TBEPABIX yrJlepo} 
HBIX MulueHel. BemenctBue pesKoii 3aBucumocTu P(£) ana paccesuua C™*(p, p 


/~-6 


M, | 7 *6, 
zi 


a 


Cos 9=Cosa Cos p 4a 
ae 


05 
MLE 


Ty Yok 


Aamepa / 


= % a! (aa) 
Auagpaenes a=19 4unurdp Papaces 


pI °¢ana Gunnoeo cevenun) 


OOM 


Puc. 1. Cxema H TreoMeTpHA OMbITa. %—yrOJ HaKJOHA OCH pacceAHHOrO Tyuka H 

POPH3OHTAaJIbHOH NwlockocTH; B — yrom pacceAHHA B TOPH38OHTAJbHOH MNJIOCKOCTH, OT- 

CUHTHIBAeMbIM MO HMOy KaMepbl; 0;— yrou MepBoro paccenHua; O, — yroa BTOporo 
paccesnHa; @, u Oy exKaT B OHO NWOCKOCTH 


MHICHH JOJKHbI ObIT JOCTATOUHO TOHKUMH HM OAHOPOAHbIMH TO Toe. Hamer 
6plula paspaOoTaHa CJleffylollad MeTOAMKa H3roTOBJICHHA TOHKHX YyIrJIepOqHbi 
Muuwenel. Ha waTyHHOe KOIbIO HakeHBasacb OYeHb TOHKaA (~0,2—O0,3 4) 
IJIGCHKa H3 HUTPOLMeMMOO8bl, Ha KOTOPYIO HaJIMBaJICA KOJWJIONAHbIM pacTBop 
rpaduta (akpagar). Konpuo noyyepxKHBalocb B TOPH3OHTaJIbHOM TIOJIOKeHH 
yO NoMHOTO BbIcbIxaHuA pacTBopa. Ilocnue npocywiKH OpraHvyeckan MoOWMOmKKAa 
OCTOPOXKHO BbKHTasiacb. TakumM oOpa30M MOJTydatucb OHOpORHbIe 10 TOI: 
mune (~5%) nieHkH 43 yraepoga. TomtuHa Mumenu M, splOupamacb Aa pas 
JMUHBIX IKCHOSHUMH B Upefestax oT 0,75 fo 1,05 mr/cm?. Takast’ MHUeHb BbIep 
%KHBaJIa MHOrOWacoBoe OOyseHHe MY4KOM MpOTOHOB pH Toke jo 2 wa 
Myuenb Mi, wMena TommuHy B Npesenax 0,5—0,65 mr/cm?. [lorpeuroctt 
ONpefesIeHHA TOJMMHbI MuWeHeH He TpeBplulaerT -++-5%. 

Hasmuve mpumeceit B KOWIOMAHOM rpacuTe, 43 KOTOpOrO H3ProTOBAHCE 
MMWWeCHH, HCCIeAOBaOcb TyTeM CoKHTrAaHUA rpapuTa H Mocweyiomlero BSBeLIM 
BaHHA 30Jbl. CojepxKaHve MpHMecH cocTaBaIo ~2%. 

Hamu mpoBejena cepua akKcnosuMi mpu 3Hauenuax Ey 9HeprunM MIpOTOHOB 
ayqaiuwux Hwa muwenb M;, 1,9; 2,0; 2,1; 2,2; 2,3 u 2,4 Mos. Jnutrenbuocts 
SKCHOSHUMU COCTaBAIa OT 5 Jo 20 uac. npu ToKe 1—2 pa. 

B KOHTpOJbHbIX SKCHOSHUMAX, MPOBOAUBIIMXCA B OTCYTCTBHE yrsepoyHon 
IlJI€HKH B KamMepe //, Oblm0 NOKa3aHO, YTO YMCIO NOCTOPOHHUX cseqOB, OOye 
JOBJICHHbIX PaCCeAHHeEM MPOTOHOB OT MeTAaJWIMYeCKUX CTeHOK KaMepbl H_ 
60 


aTeJieH MJICHOK H tboromacTHHoK, coctaBsaer BECbMa HeOOJIbUIyIO JOsI0 
Jabexta (~1%). Tana orgenpuprx SKCNOSHUMH HAMM OMpeyedasca 3Hepreru- 
BKM CHEKTP MPOTOHOB, paccesHHbIX MuineHbIo Mi. Ha puct 2 npeycrapnen 
KTP MI CydaA paccesuus Ha yrou @, = 60° MPH HavaNbHOH SHeprun mpo- 
FOB, paByon 2,1 Mss. Tommuya mutuenn M, co- 

Baana 0,80 mr/cm?, Mumenu M,, 0,65 mr/cm?, “0 

§ Tuco MPOTOHOB, 3aperHCTpHpOBaHHbIX B (po- 

PacTHHKaX, COCTaBIANIO BCpeqHem oT 300 piC@) 100 

0 wast oT_eNbHBIX SKCMO3HUHH. Paccesuue ya * 

bl 0, = +60; +120; +150° COOTBETCTBYeT, CO- = 

CHO puc. 1, pacceauuio nanpaso. Paccesnuio < 

BEBO OTBEYaIOT yrsibl —60; —120; —150°. Or 
Menve “Ca paccesHHli HaNpaBo kK UNCMy pac- 0 


i Li 0) AE oe 
‘AHH HasleBo JWIAt KaxKOrO H3 aOCOMIOTHBIX 3Ha- 4 if : : 


y o we oo J é 
(HM yrva 2 uM sBaaeTca Mepoli a3HMYTaJIbHOlt A 
‘MMETPHH PacceAHHA MPOTOHOB MUILIeHbIO Miu, Puc. 2. Cnextp mpotouos 
T€AOBATCMbHO, H MepOlH NOJIAPH3alHH Mpu pac- ABoliuoro paccesuus npu 0, = 
hHHH C’ (p, p) = 60°, @=60° wu E)= 
’ : == 2 MoR 


)BeneacrBue Toro, To HONU3aNMOHHBIe nloTepu 
pPruu MpoTonamu B MMUeHAX exKaT B Mpeyenax 
)—150 K9B, H3MepeHHBIe Ham 3HaueHHA A3HMYTAJIbHOH ACHMMeTPHH ABIA- 
“A YCPCAHCHHbIMH TO STHM HHTepBasiaM 3HeprHn. 
OlbITaX H3MepseTcA BesJIHUHHAa 
‘ 1—P,..P 
G =) me lcp 2cp ; 
se (Eo, a As Mi 2) 1 oF Prep Pecp “ 
ecb E, — nauambuas 3HEpruxa mpoTonos; A, u As — cooTBeTCTBeHHO TOWI- 
Ha MumeHen M, u My; 0, u O2 — yrs I-ro u 2-ro pacceauuii; a apinal 
) Pop — cpequnve 3HaveHMaA TosApusa- 
IHH, KOTOPble BbIUHCJIAIOTCA C MOMOLLbIO 


Ta6auua 1 


COOTHOLICHHA 
Oo» Ay Ae R % R 
9B | Mrjcm? | mr/cm2 cp. akc cp. Teop 4E 
\ o (E) P(E) oa 

OQ, => 60° Piss ps SE ; A ; (2) 
oe! 0,80 |, 0,50 | 1,4110,14 | 1,33 \ o (6) dE} 
0 | 0,80 | 0,50 | 1,50+0,10 1,34 8E 
4 | 0,80 | 0,65 | 1,01+40,07 | 0,90 
2 | 0,75 | 0,65 | 1,0040,11 | 0,85 rye 3(E) — auepretuueckad 3aBHcu- 
. we een ao Hee MOCTb j{MdpdepeHuvadbHOrO ceyeHHs 


paccesuua Cl? (p, p); 6(£) — unrepBan 


@3 == 120° 9HeEprHl, COOTBeTCTBYIOWWH WOHH3AaLlH- 

OHHBIM TOTepsaiM 9HeEprHH B MHUIeHAX. 

0 | 0,80 nee Ree os Han6ouree No po6HO HaMH Uccue,O- 
3 vee mee 4 ae 1'05 BaHa  9HepreTHyecKanh 3aBHCHMOCTb 
aera. ACHMMeTPHH TpaBo-eBO WA caryuaA 

O02 = 150° 02 = 60°. YcpequeHHble 10 OTJe/bHbIM 
9KCHO3HIMAM SKCHePHMeHTaJIbHble aH- 

: | Me | ae ee He, Hble MpecTaBJIeHbl vid 9TOrO cayyas 


B TaOa. | H Ha pue. 3. : 
I[pu navasbHol 2HepruuH MpOTOHOB B UuHTepBasie 1,9—2,4 Mss u O02 = 60 
| BbIOPaHHbIX HaMH MUINeHeH H3MepeHHe ACHMMETPHM TMO3SBOJIAIeT UCCe{O- 
b IOJIAPH3alulo MpOTOHOB Ip pacceanun C!*(p, p) B HHTepBawie 1,6—2,4 Mos. 
[lisa onpefeseHuA almapaTypHolt acCHMMeTPHH HAMM BbIMOJIHCHbI KOHTPOJIb- 
 SKCHO3HUMH, IPH KOTOPbIX paBaxd HU JIeBaA MOJIOBHHbI KaMepbl Be 
TaMM IyTeM HOBOpoTa wocKocTH KaMepbl // BOKpyr ocH TlaTpyOKa a. 

esiax oulMOOK 3HaveHHA aCHMMeTPHUH Tp OOONX TOJIO*RKeHHAX KAMePbI COB- 


aim pyr c pyro. 5 
7 


CnqouiHad KpHBasd Ha puc. 3 n300paxKaeT 3HadeHuA Rep, BbIYHMCJICHHBIC Tl 
yKa3aHHOMy BbIllle clocoOy Ha OCHOBe JaHHbIX, IIpHBeJeHHBIX B paOoTe 
JIA MHWeHeH, HCHOMBSOBaBIUHXCA B HallHX H3MepeHHAX. 

OueHkKa acHMMeTpun guia cryyaa 0, = 60°, 02 = 120 u 150° B ycnoBng 
aHHOrO 9KCIe€pHMeHTa MOXKeT HOCHTb XapakTep JIMIUb MpHOMKeHHO 

OUeCHKH. OTO OOycJOBIeH 

6 BeCbMa pe3KOli 3aBHCHMO 

cTp1io P(E) qua yraos 120 


if 150°, Kak mMOKa3aHO B pa 
12 6oTe (%). 
‘ Hamu onpeyesieHo 3Ha 
Hue Rep qa. 8, = 129 
od lee Yaw ae aa us np H€CKOJIBKUX 9KCHO 
08 3HUHAX. Pe3syibTaTbl npu 
yleHbl B Tad. 1. Teoperuye 
06 ckHe 3HayeHHA Rep BBIUHC 


Puc. 3. KpuBaa cooTBeTcTByeT 3HaueHHAM Ress BbluHc- JICHbI pW NMOMOULM KPUBbL 
JICHHbIM Ha OCHOBe TeOpeTHYeCKHX aHHbIxX. ToukamMy Ps) oat WE); NpHBeeHHBL 
O6O3HaYeHbI YKCICPHMCHTAJIbHbIC Pe3yJbTATHI B padote (°). 
Pe3yslbTaTbl HalwHX ONB 

TOB 110 JBOHHOMY pacceAHHIO MIpOTOHOB Ha Cl? Haxo,ATCAH B YOBJIETBOPHTedb 
HOM COrlaCHH C pe3yJIbTaTaMH TeOpeTHYeCKHX PaCYeTOB BeJIMYHHbI NOMAPH3Aa 
WMH MPOTOHOB H, CJIeJOBaTeJIbHO, MOTBeEpKaloT MpaBHJIbHOCTb (asoBor 
aHasIv3a paccesHua C*(p, p), cqeslanHoro B pa6ote (”). I]oka3aHo, 4TO MpP 
pacceAHHM WMeeT MECTO CHJIbHad NOMAPH3alNA NPOTOHOB B HHTepBase 9HeprMk 
1,6—2,4 Mos. : 
ABTOPpbI BbIpaxKaloT OaroqapHoctTb A. C. EMAsHHHOBY 3a OoJIbIy1O NOMOL 

B TIpOBefeHHH JaHHOH padotThl, a Takxe A. A. Lipirukano u nepconany, oOculy: 
XKHBAaIOUeMY JICKTPOCTaTHYeCKHH YTeHepaTop, 3a oOOecneueHHe ycToHuMBore 
pexuMa paOoTbl reHepaTopa MpH MpoBeeHHH JWIHTeJIbHbIX SKCNO3HUME. 


@u3uKoO-TeXHHYeCCKHH MHCTHTYT Tlocrynusto 
Axajylemuu HayK YCCP 14 VI 1956 


UMTHPOBAHHASA JIMTEPATYPA 


1H. L. Jackson, A. I. Galonsky et :al., Phys. Rev., 89, 365 (19am 
2-H. L. Jackson, Al. -Galomnsk y.—Phys,) Rev-,'89, 370 (1953). 8) 1d aac 
aos, Jl. H. PosenusBeir, Tp. us. org. tpu3.-maT. dak. XapbKOBCK. roc. yHHE 
um. A. M. Topsxoro, Ne 6, 81 (1955). 
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Jloxnage Akagemun nayr CCCP 
1956. Tom 141, Ne 1 


PH3SHKA 


A. E. TJIAYBEPMAH 


K TEOPHH PEAJIbBHOrO TA3A C HEWEHTPAJIBHbIM 3AKOHOM 
B3AHMOJEHCTBHA 4ACTHIL 


(ITpedcmasazeno axademuxom H. H. Bozoawbosum 12 IV 1956) 


|PaccmotpuM ra3, COCTOAMH H3 MOseKyJ, OONaaloulNX OceBOli CHMMeT- 
eH H HeCyUIMX MOCTOAHHDIM SJIeEKTPpHYeCKHH MOMeHT (JHNOJIbHbIH, KBaypy- 
NbHbIK). I1]peqnom0*xXHM, YTO 3aKOH B3AHMOJeHCTBHA JIBYX MOJIeKyJI HMeeT 
q 


Lis ({Qi—Qy|, Fis Pir Dy Pi, Fiz Pay) (1) 


> Gi—BeKTOP, ONpeyeAOUHii MOMORKeHHe IeHTpa TAXKECTH MOVJICKYVIbI; 
Pi — YTB, 3ajlatolllHe OPHeHTAalWIo BeKTOpa 3/1eKTPHYeCKOrO MOMeHTa 
WeKyJbI B WpocrpanctBe; %;;, ©;;—COOTBETCTBYIOLIMe YIvIbl WIA JHHHN 
HTPpOB PaCCMaTPHBaeMbIX JBYX MOVJIe€KyJ. 

-Ypapuenua Boromo6osa (1) qua cbyHkunH pacnpeyemenua KoMMIeKCOB 
CTH HMeIOT B PpacCCMaTPpHBaeMOM CJlyyae, KaK JIerKO yOeQHTbCA, BUY 


0 
Gages (Ly,s41)F's41d4s41dQs41 =0, 
Gee 1,~s. sc; 5) cael, (2) 


(Gy 9 OG); N= T=; dQ —osnementapupili Tenecubit yrom; Us— 
TeHUMaJIbHad ZHEPlHA KOMMVIeKCa S YaCTHIL 
| 


: eT Sa ey (3) 


1<i<j<s 1<igs 


2 ©; —TIOTCHIHaJIbHad 2HepruA t-lf MOJeKYJbI BO BHEIUHEM Move. 
Pasnaras, Kak OObINHO, MO CTeMeHAM IJIOTHOCTH m CHCTeMbI 


Fe=F04nFi+... (4) 


H COOJIOJeCHHH ycCJIOBHH OCaOJeHHA KOPpeJAWHN, MO2KHO pelllaTb COOTBET- 
Bylollve CucTeMbI ypaBHeHuii. [Ipu 9Tom nowyyaem 


Fs = Cexp (— U,/9), (5) 


e Co = (Cl); CL = [(1/4z) J exp (— ¢,/8) dQ,] 7. Mpeacrapaas meppoe mpu- 
wKeHHe yHapHolt dyHKWveli B Buse Fin C, exp (— 9,/0), HaxoquM 


FE = 4 J fasF? (1) F2(3) das 40s— (72) F) (1) \ fusF9 (1) Fo (8) dqed2,dQ, (6) 


MA coKpawenusa BMecto Fy (99) HamucaHo fe Weir :) une eis = 
exp (— L,;/6) —1. 
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PaccmatpuBad ypaBHeHia Ja epporo MmpHOmmxKeHUA S-H yHKUE 
pacnpejeeHua ~ i 


ar 4 WW, du, s pl nl 


age ar: aq2 s m\s Og? (Li,s+1) F549dq543dQ51 = 0 


HM MipescraBiaa ucKkomyio (pyHkuuio Fs B Buse Fi = C,exp (— U,/9), noay 
yaeM 


Come \ (CI TL + fasta) FMS + 1) dqeridQssa +s, 


1<igs 


HW W3 yCOBHH ocmaOeHuA KOpperALMH 


1 (Cor 2 
ky = ~a5\! ane \ fnsrsFi (5 an 1) a4] dqs+-1 IQs41. 


i=1 


AuaJOrvuHbIM O6pa30M MoryT ObITb ompeyedenbI Oowee BEICOKHe NpHOh 
»*KeHua. B uacrHoM cuy¥yae JunombHoro ra3a 9, = pEcosd,, rye p—ift 
OJIbHBIT +=MOMeHT Moviekysbl; E — HalipsxKeHHOCTb 9JIEKTpHyecKorO MOUS 
B 9TOM cay4ae, COXPaHAA JIMIIb WIeHbI, COfepxKalllve NJIOTHOCTh CHCTEMBbI 
MepBoH cTeneHH, NOJly4HM 


d= ( fy jee cos = ( + i eb cos (\ Fise® cos O5 dq,dQ, at 


=e) en at 


9 e 4 ; 
Bg amet haat Ds Pk co8 8s) (ser) U Rv 8 \ fisfesFi (3) dqs dQ, + 
“l 
+ 7 \ fas (8) dqe 42s + 54 fas (3) dy dO, — 


= (=) \ fiaF 9 (1) Fi (3) dqgdQsdQ, — Cy \ fosF? (2) F2 (3) dqydQqdO |, (11 


rae 8 = pE/kT: 

B cuay CBOHCTB OpHeHTalMOHHOH YacTH JMNOJbHOrO NMOTeHWMasa OPE 
pudMuyecKH paCxOAAMlicA WieH, BOSHHKaIOlluH pH HHATerpHpoBaHil 
10 Qs, WcuesaeT, H PAI WIA CyHKUMM paclpefeseHHA KOMIVICKCOB YacTH 
XOPOIO CXOAATCH Mp MOCTATOUHO MaJIOH MOTHOCTH CHCTeMBI. 

SHaHUA yHapHouH UM OnHapHOH (yHKWHH pacnpeyereHuA B TepBoM Mph 
ONM2KEHHH JOCTATOUHO JIA BbIYHCCHHA CpeyHeH MOTeHWHabHOH 9HeprH 


a 


CHCTeEMbI C TOUHOCTbIO JO GWICHOB, COJep*Kaillux MaJIbIii llapaMeTp B KBaj[patTe 


= _ N(N—4): 
UN = Sa 


N oil 
Fy \ C08 (FI + nF) dq, dOy, (18 


Las (F° + nF}) dq, dq, dQ, dQ, — 


nosydaercad CTporad TeOPHA NMOMAPH3allMOHHbIX CBOMCTB JMMOMbHOrO raga 
BsanMublit noreniynan Li; At ITOTO Cy4ad BbIOMpaetca B Bue (I roKmatiep}} 


D,P; (P ;T;,) (P;r;,) a 
Lij=yiy+ ~ ae is j ; (13) 
14 r 


ij ij . = 


rye Yij — KOPOTKOAeKcTByIOMNMH NoTeHuMan JleHHapyza — Taxouca. 
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eae oOpa3soM CTpoHTcA TeopHsA rasa, COCTOAMerO H3 MOsIeKya 
JI@@ BLICOKHM 3JIEKTPHYeCKHM MOM 
a p €HTOM, HallpHMep KBajipy- 
OAYYERHNX BbULe OOWIHX (OpMy JerkO Towyyaerca* TeOpuA ra3a, 
WlerO M3 HeMOJIAPHbIX OCECHMMETPHYHBIX MOJIEKYJ, HanpHmep jByx- 
IHBIX, JJ KOTOPbIX OPHEHTANMOHHOe BsAMMOeHCTBHE ABAACTCA CNAGHIM 
MeM B3aHMHbIt MOTeHWHa JIA TaKHX MOJeKyJI B BHse 


Lig = Oi; (| qi— Qi] ) UL! + Agi; (91, 91, 97, 97, Fi7, Pe)], (14) 
# 


fy _ KOPOTHOReHCTBYIOMAn TOTEHLHAN, COOTBETCTBYIOLHH WeHTPpaJbHbIM 
aM; 8ij (9;, 91, Bj, 9j, Diz, Gij) —UWACTb, OMMCbIBAIOWad OpHeHTalHOHHOe 
iMojelicTBHe; A— Mab napametp. B oTcyTcTBHe BHeIIHHX Move 13 
MX (opMys mocste pa3noxwKeHHA MO cTeleHAM A TlOJlyyaeM JIA NepBoro 
JMKeHHA, OHHAPHOH (PyHKUHH pacnpesenenua A 


fl __ fi0 U; 
ePo= Fy +h oo F, — =| (S ei] exp ir 72) dqgdQ, + 


+sten(—B) 0-3) (9) 
U 


4 4 0 ue 
=e 2 (> Duis) exp ie dq; dQ; + az" exp ieee een (15) 


qi — 4 at | Di s+1 
: ~ (4e)20 2 \exp eer ast) Di, 541 8i,5414Gs41dQidQs 44, 
(16) 
1 —~ (a) pay \exp (= otf sit) (Dj,s418i,s41)? dqs4idQ; dQ.41, 


U,= dS Oi; Cqi— ail) Giz (Fi. G2 Si. 97 Fiz Bis)» 


1<i<j<s 
mt 
°. SS (\qi—4)|), (17) 
1<i<j<s 
a, 
FY = exp (— it IL GC + fase) —1— » jist f den (18) 
1<i<s Iwi<s 


i fiy = exp (— Pi (lQi— sl) /9) —1, 


U, 1 
phy s 
Fe => — Fs — 3 Dy \ @errgienF adder Qs a 


1<i<s 
U? \ 
+ altexp(——}, (19) 
ue U. 
men (2), p= Set ans 20 


Bo scex (opMywlax MepBbiii BepXHHH MHAeKC B Fe’ yxaspipaer nopaqoK 
(ONMKeHHA M0 IWOTHOCTH, a BTOPOH WHeKC — MOpAOK TO h. 

Vcnomp3ya OunapHyio (pyHKUMIO C TOUHOCTHIO JO WieHOB nepBoro nopayaKa 
O6oWM TlapaMeTpaM, MO2KHO pacCuHTaTb PaBHOBECHbIe cBolicTBa TakOH 


TeEMbI B VAOBJIETBOPHTeJIbBHOM TpHOJIM*KeHHH. Tak HatlipHMep, CpaBHHUTeJIbHO 
MAH, tr. 141, Ne 4 65 


JleTKO BMHCAAOTCA BTOpoll MH TpeTHi BUPHaJbHbIe KOSPPuIMeHTHI: | 
a ai les —hg6 © inp, — 28g? (1 oo p,)] (21 

c=c'[I— igo = 4 ing, — 2g a ane In By + 

ADEs, pene) \ eee 210818 —g" ad dB, 0 . 

+6( @ Sena +6 2 Bs \0 es ee (22 


rye B° u C° —xsropot u TpeTHH BupHabHbIE KOSPPHIHEHTHI, Mouydaroulned: 

pH mpeHeOpexkeHuH paayeeede B3aMMOJeHCTBHEM, T, €, [JIA BSAMMHOP 
noTeHunaa O;;(|q;i—q;|); 8, H Be —CcooTBeTCTBeHHO, NepBbii HeNpHBOgK 
MbIM HHTerpadl u yABoenHbIit BTOpOH HeNPHBOAMMbIM WHTerpad Takxe Ml 
Culy¥ah YHCTO WeHTpaJIbHbIX CHJ 


g =(Z) | ghdQ, dQ, ds: 


0 of 
T = pe Sy f2s4q2 dqs. 


TakyuM O6pa3s0M, MeTO (byHKUMH pactipeyeneHua KOMMVJIeEKCOB YacTHE ( 
IOSBOJIA€T NOCTPOHTb CTPOryioO TeOPpHIO peaJIbHbIX Ta3O0B C YYeTOM He TOJIbK 
IeHTPasIbHOrO B3aHMOJeHCTBHA, HO H BCeX (hOpM B3aHMOJeHCTBUA OpHeHTa 
IHOHHOrO, HMeIOULyIO pA MpeMMyulecTB Nepeq Teopusmu Apyroro Tuna (? >) 


JIbBoBCKHH rocyJapcTBeHHbIlt eee Tlocrynu.o 
um, Hs. OpanKo 11 IV 1956 


UWMTHPOBAHHAA JIUTEPATYPA 


(1H. H. Boroaw6os, Ipo6semp Aunamuyeckol Teopuu B CTaTHCTHYeCKON usHKe 
—JI., 1946. 2 P. Debye, Phys. Zs.,'36, 193 (1935) *®L. Onsager, J. Am. Chem 
SEe., 58, 1986 (1936). 4), H., van V1 eck, J. Chem; Phys., 5, 999 (1937). ® J. G. K im 
wood, J.Chem.. Phiyse 7, sO (1939) me Jeeee owli nson, J..Chem. Phys., ff 
827 (95) Wi. PATS Po ple, Proc. Roy. Soc., A215, 67 (1952). &J. A. Barkeg 
Proc. Roy. Soc., A219, 367 (1953). 
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Woruage Akanemun nayr CCCP 
1956. Tom 414, Ne 4 


PH3HKA 


M. C. JIMBUIMLL 


| O MATPHILE PACCESHHSA MPOMEX)KYTOUHONM CHCTEMBI | 


(II pedcmaszexo axademuxom H. H. Bozoarwbosum 12 IV 1956) 


3 HacTosileH paOoTe BEIBOAHTCA HeCaMOCOMNPHAKCHHbI OMepaTop sHeprHuH 
MEK YTOUHOH CHCTeMbI, OOpasytouleiicaA B Npowecce yNpyrux cTOJIKHOBeHHE 
< 4aCTHL, C YYeTOM PeJIATHBUCTCKOH 3aBHCHMOCTH MaCCbI 93THX YACTHIL 
*KopoctTH. YcTaHaBJIHBaeTCA CYULeCTBOBaHHe TeCHOH CBA3H MeK]y MaT- 
2H paccesHHA HW TaK Ha3bIBAeMOH XapakTepHCTHYeCKOH MaTPHLeH-PyHK- 
i ('-4) cooTBeTCTBYIOULero HECAMOCONPAXeHHOrO ONepaTopa SHEPrHH, YTO 
; BOSMOXKHOCTh B PAJe CYYaeB BOCCTAHABJMBaTb OMepaTOp SHEprHH MO 
HHOH MaTpuule paccesHna. B cBa3n c 9THM OCOOOuLaeTCA H3BeCTHaA Cop- 
a Burhepa — Atizen6aya (°) Ha Cylyual HempepbIBHOrTO cnekTpa mpome- 
OUHOH cucTembl. B kayecTBe NPHMeHeHHA MbI HaXOJMM ONepaTop SHeEprHH 
-MOjleIM 3/IeMeHTAapHbIX YacTHy Tet3ex6epra (8). 

Vis BbIACHeEHHA CYUIHOCTH MeTOJa MbIl OrpaHHUHMCAH paccMOTpeHHeM 
YTHX CTOJIKHOBeHHH ByX He3apsXKeEHHBIX YaCTHL, A, -+ A,—>C—>a,+ a4, 
C—«npomexyTouHad» HH «cocTaBHas» cucrema. JlonycTuM, 4TO Mo- 
r KOvIMYeCTBa ABH2KeHHA / YaACTHL, M HX CIHHbI PaBHbl HyVJIlO. 

OJHOByIO (yHKUHIO paccMaTpHBaeMOli CHCTeMbI yAOOHO NpescTaBJATb 
ie BeKTOpa C JBYMA KOMMOHeHTaMH 3 at rye u(r) u u(r) onpeze- 


TCH PaBeHCTBaMu 


Bes SIE" say ®| (r > R); (1) 
0 (r<_R); 
0 (r > R); 
alae | (2) 
Bit ie? rR). 
k=] 


~b Up, (f)—MOHad OPTOHOPpMHpOBaHHas CHCTeMa  BOJIHOBBIX dbynkunli 
MexKYTOUHOH cucrembl B nHTepBase (0, R); fr (2 = 1, 2,s.../)—Moeroaur 


7 
Kosppunnenth; R — pasuyc Kavala peakiHH (7). 
3 COOTBETCTBHU C 3THM FaMHJIbTOHHaH 3allMIueTCA B BUE MaTPHIlbI BTO- 


) MOP AAKa Ha All ,rme W=W,+W,=c [V/ mic? 4 ptt V mic2+p?|— 
yATOP SHEPrHH CHCTeMbI (@,, Q2) (OTHOCHTebHO LeHTpa WHeptHn) a 
R; A—oneparop, gelicTBy1oulHii Ha BOJIHOBBIC (py HKU Tate) eee 
[pH MpoMe?KyTOUHOH CHCTeMbI, a ONepaTOPbl I u I* onpegeintor BepoasT- 
‘MH pacnajla uM oOpasoBaHHA MpOMexKyTOUHOH CHCTEMBI. 

DyHKUMIO U(r) MOKHO TakxKe 3allucaTb B BUA 


(22 = R 


Poy at 
Dees pl Meese et } >Rs ®) 
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rye So(W)=e a7 S(W) OIMCbIBaeT paccedHve, CBA3AHHOe C OOpasoBa: 
HHeM NpoMex yTOUHOU CHCTeMBI. PynKIHIO So(W) Mb OyqeM HasbiBat 
IpHBeyeHHo (OMHOMepHoli) MaTpuueli paccexuua. Beoga cyuKuuu F,(r) = 
=— sin 7 (fr —R) 4G; (f).= cos -- (r—R) (r>R) (Fo(r)= 
=G,(r) =O npu r<R), MowHO upefcTaBuTb (pyHKuMIO u(r) B BHye 


u(r) =aF p(r) + O[Gp(r) + iF p(r)I. (¢ 
UroObl y4ecTb peJIATHBUCTCKYIO 3aBHCHMOCTb MACCbI YaCTHI, OT CKOPOCTI 


MbI NepelijieM K TipeACTaBJIeHHIO B MMIyJIbcCHOM TipoctpaHctTBe. IIpeycraBure 
am (r|) 4 (pl) HeKoTOporo COCTOAHHA CBxA3aHbI COOTHOUIEHHEM 


(=LY Zh wh sin2—™® pap (r>R). 


j=) 


Orcioya ciefyeT, uTO B p-ipeycrapsenuu cocTrosuua F,,(r) u Gp(i 
UMeIOT BHI 


F y(p) = y pat ; : )aqw’ — Ww); 


Hs cootnomenun (5) cneqyer 
(W’ —W) Fy (p) = 0. 


PaccMOTpHM TeHepb BOJHOBOe ypaBHeHHe | 


ylaroueecst Ha Ba ypaBHeHus 
= Sie Wu tTu= W'n, 
Tu + Av = W's. 


(:) Hs coornomennit (4), (6), (7) cneqyer 


bd (p) 27>) felig,, © Op (p= ye teal 
p paul Rk p (p) 1 pe pe 


(2) ar 
/ B coorTBeTcTBHH C paBeHCTBOM (9) mpl Oyyem cuHTatb, TO 


| Ten = yep (p); .. . 
meotne-=(L, 2,8 2) =e HEKOTOPbIe YHCIOBbIE MHOKUTeTH. Orcioxa cnenyet 
ro 6 ecb aMHeiHad pynKuna or f, (R= 1, 2,...) . : 
| b>) Tate: . | (if 
° R=1 oe! 


.. Haiinem eme ckanspusie upousnejenua 


An ; iD : fr ee 9 ah 4 } h Y Bh 
(Dy (p), Fy (p)) = 7 oF “5 wh? ry er at a Ve); 
( | (Dp (p), Cr (p) ae O) (1 
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Ymnoxasn o6e yacru ypaBHenus (8) CKaIAPHO Ha 0; (r) (R= 1,°°2,...) 
CHOJIb3yH cooTHomeHHaA (4), (10), (11), 6ymem umerp « 


wai , , cs * h , =) < 
— tn Wi +V2) — iD fits tea Vi + Va) + D Aas = Wf, (13) 
pt j=1 
Aj, = (Av, Up). 


iBBeyem B PacCMOTpeHHe BeKTOPEI f = {fx} ¢ KQmnonentamn f,, fo,... 1 
jpatopst A, B, H, H*, onpeyenennpie papencrBamu 


[Af], = DiAinl, [Bilx = >) F187 Be (s =p py +¥a) ee) 
i=) j=. 


i= A--LiB, 9 HH” =A— iB; 


VTATIn, [Blk (RQ =1, 2,...)—komnonentst Bextopos Af u Bf. C no- 
bIO CooTHOWeHHH (14) ypaBHeHue, ONpeweuawmee cocroa- 
e f npoMexyTOUWHOL CHCTEMB, MOKHO TepenucarThb B (po p- 


Ht—Wi=2/ =, +1145 (WTR. (15) 


Ucnosmsya paseuctsa (4), (11), (15), met momayyumM caeqyroniee BID a- 
SHHEe WA MATPHUbI paccewxHHaA: 


' —2i? R ' 

S(W)=e h So(W), So(W)=1+i((H*—WIYH, I). (16) 
| OynKunsa S,(W), cpasaunaa c onepatropom H coorHowexvem (16), Ha- 
BaeTcs XapakTepHcTHyeckoH (pyHKUHel onepatopa H. Ona u3yyanacb B 
qe paOoT 0 TeOpHH HeCaMOCONpAKeHHBIX ONepaTopos (1-4), 


: Beat A ox ft) 4 
V3 ypapnenus hae = f BprrekaeT, TO —7—— = — | (f, 1). 


Takum oOpa3om, NomHad BepoxsTHOcTb P pacnaya (B eMHHLY BpemMeHh) 
OMEXKYTOUHOH CHCTeMBI OllpesesseTca PopmMyvioi 


P= D== DBP. (17) 


Vcnomb3ya papencrso (16), MoxKHO HaiTH HOBOe BbIPawKeHne AMA 
(W), aBuatomeeca 0O60OmeHHeM H3BeCcCTHOH dopmMyan Bur- 
spa—An3zenOaa: 

iPh 
1+ > 9 (W) 
So(W) = iPh 


“pe 8 (W) = (A — WE) Hes be) (18) 
1am RAW) 


b ; 
ds : 
Umeer mecro dbopmyvia 9 (W) = \ oe (Io =1/(1,1)'*), rae s(t) = 


2 . 

(Edp,1o) — HeyObiBaioulan §=(pyHkuna; Fy — CilekTpaJibHoe cemelictBo (°) 
MOCOMpA2KeHHOrO Olepatopa A. 

Viutepecno oTMeTHTb, 4TO, 3Han So(W) uw XapakTep 3aBHCHMOCTH Be- 
maquubt P or aHeprun W, MmoxHo Halita ¢(W), a mo ¢(W), C MOMOLIbIO 
ypMy Jbl OOpatieHua CrusbTbeca (°), MO2%KHO BOCCTAHOBUTb a(t) (a<t<6). 
laHHe 2%e (pyHKUMH a(t) MOCTAaTOUHO AA MOCTPpOeHHA oMlepaTopa 9HeprHn 


B pa3JIMUHbIx NpeyCcTaBJIeHHAx. 
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B KavecrBe HpumMepa paccMOTpHM *yHKIMio paccesHuA 


y iW eT We 


So (W) = — wa V Wi mye eee) 


Ji yUpyrux CTOMKHOBeHHM AByX OAMHAKOBbIX WacTHU, KOTOpad JWI 3Ha: 
KOM oTwMuaeTca oT (cbyHKUMH, BBeqeHHOH TelisenOeprom (°) B mpocTeHiel 
MoylenM SeMeHTapHbix vacTuy. [lepenucpipan pyHKuUMIo S)(W) B Buge 


iw 1 
“a Vy 2— (2m)2 
Sy(W)o° ary 1 

ii V W2— (2m)? 

wv cpaBHuBas c (18), MbIl NO0%KHM | | 
—1 2W E 
ee P=— s ‘ 19 
(W) = =a = (19 


B paGore (%) Obli0 MoKagaHo, uTO onepaTop A, ANA KOTOporO (pyHKUAg 
e(W) saqaetca cbopmystoH (19), MoxeT ObITb MpHBeeH C MOMOLIbIO yHUTAap 
Horo mMpeoOpa3s0BaHHaA K BUY 


0 F535) 0780 Uae | 
Yo 0 1/o 0 of = ° (2 )) 
0 Ha O: Alaa. ; 


Bextop I, mepexoquT npv 3TOM mpeoOpasoBanny B 1, =(1, 0, 0,...). 
TakHm oOpa30m, onepaTop 9HeprHH NpOMexXyTOYHOK CHCTeMbI B MOjeJH 
Tefi3senOepra uMeeT BH] 
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: W OPW oe see J 
Ho =A~——F Jo Jo= (21) 


B paOote (°) qoKa3biBaetca, TO OnepaTop A HMeeT 4YHCTO HeMpepbIBHbIA 
CMeKTP, 3aNOJHAIOWMH HHTepBad (— 2m, 2m). 


Oneccknht Tloctynusto 
THAPOMeTeoposIOrH4ecKu MHCTHTYT 28 Il 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


1M. C. JIuspmumuu, Matem. cOopn., 34 (76), 145 (1954). *M. C. JIneamun, 
Martem. cOopu., 19 (61), 239 (1946), *B. M1. Notranos, JAH, 72, Ne 5, 849 (1950). 
¢M. C. Bpogac«y i, DAH, 97, M5 (1954). *® E. P. Wigner, Ly Eisenbud@ 
Phys. Rev., 72, 29 (1947). ® W. Heisenberg, Zs. f. Phys., 123, H. 1—2 (1944), 
: a ae EPP 9 1B “ ahckond, vag ee gdu3suKxa, VWI, 1954. 

. HW. Cmupuos, c BbIclueH MaTemaTuKH, 5, M.— JI., 1947. °° M. C. Jlus 
JIAH, 97, Ne 3 (1954). uF a 


Hornagm Akanemun Hayk CCCP 
1956. Tom 411, N : 


PH3HKA 


C. H. HAKOJIBCKHH, 10. H. BABHJIOB u B. B. BATOB 


CCJEXOBAHHE SAJEPHO-AKTHBHOH KOMMOHEHTbI UMPOKHX 
ATMOC®EPHbIX JIMBHEM KOCMHYECKOFO H3JIY4UEHHSA 


(IIpedcmaeaeno axademuxom JI. B. Cxobeaoyoineim 23 V 1956) 


CorsiacHo cyllecTByIOWlMM B HacTOsiee Bpema MpeycraBnenusam (1), sqepHo- 
(HBHbIe YACTHUbI COCTABJIAIOT OCHOBY Pa3BHTHA LWIMpOKOrO aTMoctbepHOro JIMBHA 

a. Jl.) B aTMoctbepe. OjHako SKCnepHMeHTaJIbHble JaHHble 06 sHeprHH, 
TaBe, IPOCTpaHCTBeHHOM pacnpefesIeHHH MH KOJHUeCTBe AfePpHO-aKTHBHbIX 
CTH B JIMBHE MOKA YTO AOBOJIbHO CKy{HbI. B QanHoli cTaTbe u3vlaraioTca pe- 


mbrarb oMbiTOB To sy 


10 MpOcTpaHCcTBeHHOrO pac- 
IQR 


eeeHHA H YHCMa AepHO- 
THBHbIX YAaCTHLU C SHeprHei 
10° 3B. 
'Vamepenua Obi mpoBe- 
HbI Ha BbICoTe 3860 M Hay 
OBHeM Mops (Ilamup) ue- 
H oceHbto 1954 r. OKc- 
PHMeHTa/IbHand  YyCTaHOB- 
, aHasOrHuHad ycTaHOBKe 
, MO3BO/AAa OMpeeHTb 
rOUHOCTbIO WO | M MeCcTO 


VOLES EROS LESAN ODDO LSE, 
PADDLED ADL ET DID ED LT EDIT LTT A LL TUT ED ELIT EF LD DID EDIT TIRED (FED LD EF TLD, 


OXOMKNECHHA OCH B KaK]OM FZPb Kk Fe 0 0 2 cm 
ee ee ee 

TepecyrolleM Hac cury4ae 

rucTpauHu WwW. a. J. O1- Puc. 1 

IBPpeMeH Hoe H3MepeHHe 


OTHOCTH MOTOKA JIMBHeBbIX UaCTHI, Ha Pa3HbIX PpaCCTOAHHAX OT OCH JIMBHA 
BasIO BO3MOXKHOCTh MOJCUHTaTb MOJHOe UYHCO 3apAKEHHbIX YaCTHIL B Kax- 
M 3AperHCTpHpOBaHHOM JIMBHe C OTHOCHTeMbHOM OHOKON <10%. 

TlmoTHocTb moToKa AepHO-aKTHBHBIX H AfePHO-MaCCHBHbIX YacTHIL OMpe- 
JIAaCb C NOMOLLbIO MeTeKTOPA NPOHHKAIoUlMX YaCTHIL MeTOaMH, H3/102%KCHHbIMA 
padotax (3, 4). YcrpofictBo JeTeKTopa Mpc HiKalOllMx YaCTHL C TpemA pA,aMH 
JOCKONMYeCKHX CYeTUNKOB MpHBeseHO Ha puc. |. 

TlpoxokyeHue 3apsxKeHHOM AepHO-MaccHBHOH YacTHIbl (u-Mesona) Yepes 
ollab CHETYHKOB Cpefnero pAAa MeTeKTOPa BbISbIBaJIO OAHOBPeMeHHOe TO- 
JleHHe paspsifa B OMMHOUNOM CUeTHHKe HE MeHee YeM B BYX pAMax feTeKTOpA. 
jpasoBanHe B BelllecTBe JeTeKTOPa 3JICEKTPOHHO-AMePHOrO JIMBHA sepHO-aK- 
BuO yacTuueli HH S-JIMBHA ~-Me30HOM BbIeAIOCb NO BOZHHKHOBEHHIO Pa3- 
MOB B ABYX H Gosee cueTUHKaX OfHOrO pata. Uncso §-JIMBHeH, CBA3AHHbIX C 
OXOKMCHHEM AepHO-MacCHBHOM KOMMOHEHTHI I. a. JI. YUHTbIBAOCb NO THCY 
yuaeB MpOxoxKeHHA AJepHO-MacCHBHbIX YaCTHL 6e3 OOpa3zoBaHHA pericTpH- 
emoro 8$-HBHA. BepoaTHOcTb OOpa30BaHHA MH perucTpaunu o-JIHBHeH, BbI- 
[BACMbIX [.-Me3OHAMH IL. a. JI. OblIa OMpefesena B TeX Ke OMbiTaX. ‘ 

TIpu avanuze SKCNepHMeHTaJIbHbIX Pe3YJIbTATOB BCe 3aperHcTpHpoBaHHble 
MepHOR HaGmofeHna W. a. A. OblIN MOApasqemenbl Ha PPyNmbl C pasJvIH4HbIMH 
 TOHOMy YHesly YacTHI, MBHAMH. JA KaxKQOH Ppylilbl ate 


(byHKIHA TIpocTpancTBeHHOrO pacmpefeseHHy si\epHO-AaKTHBHBIX yqacTHIl B HHTe , 
pane pacctosHHi 1—40 M oT OCH JIMBHA. Bo Bceex cay4yaAx sate ie Mona 
ObiTb NpescTaBsena B Bue ~1”, Te f— PaccTOAHHe 0 OCH JIMBHA. SHAadeHHe 
noKa3aTeia b uid 9 Tpynn_ill. a. J. MpHBeAeHb! B Tavws Ws 


Tlosmoe YHCIO 3apsaKeH- 


5 
N 0,4-105 0,65. 408 0;9'= 108 eae O° 340 ‘A 
ae b 4,3+0,5 1,60, 25 1,6-40,22 1,6-40,16 1,75+0,2 | 
TlomHoe YHCIO 3apsDKeH- . 
N 5» 108 7~ 10° 9. 10 12-10 
er amie b 0,9-+0,18 1,4+0,12 0,85+40,25 4,2+0,13 


Ecau mpeHeOpeub Hameuarollelicn TeHJeHUMeH K YMeHbINeHHIO BeJIHYHHBI 0 
¢ pOcTOM MepBHYHOM SHeprHH JMBHA, TO, YCpeANAA sHaueHHaA 6, Dosy4 
b =1,4-40,1. Ha puc. 2 mpuBeyeHbl 9KCNepHMeHTaJIbHbIe aHHbIe O MpOCcTPalt 
ee CTBeHHOM pacripefeseHHH sA]epHO-aKTHBHbIx 
yacTHl, BTOpol HW JeBATOM rpynnpl Tadu. 1. 

Ha oOCHOBaHHH TMOJYYeHHbIX JaHHbIX O 
mpocrpaHCTBeHHOM pacripeyeieHHu Ale pHO- 
AKTHBHBIX YaCTHI, 6bIO NOACYHTAaHO HCO 
SAJlepHO-AKTHBHBIX YaCTHI, BU. a. J. pas Ine 
Hoi neppuyHolt sHepruu. IIpu stom mpesnoe 
jlaramocb, YTO BU WpocTpaHcTBeHHoro pac 
lipefleseHHA He 3aBHCHT OT nepBHYHOK 9Hep= 
run supua (6 = 1,4),a 4ucaO AyepHO-akTUB 
HbIX YacTHI Jasmee 40 M OT OCH AHBHA COCTAB 
jineT He Gonee 20% oT NOMHOrO UHCa ALepHO= 
aKTHBHBIX YacTHy* (pvc. 3). OHeprua Mep- 
BMUYHOM YaCTHUbl, BbISBaBleli JIMBeHb, pes 
| olaraviacb MPONOpWHOHAbHOH NOJHOMY 4HC- 
ae 0 2 0 om | Ny vaca B IMBHe (Ey = 5-10° N 9B). OK 

Paccmonnue om acu nuGna Tl€pHMeHTaJIbHbIe JaHHbIe O AepHO-aKTHBHbI} 
yacTHlax B JIMBHAX C NepBHYHOH SHeprHed 

Puc. 2 1,7-10'8 5B nomyyeHbl B ApyroH cepHu Us 

MepeHHfi c TeMM 2%Ke JeTeKTOpaMH MpOHHKa- 

roulHx yacTHu. Tloqcuer BbINOHeH B NMepedHCJICHHbIX BbIlWe NpeANOMO*KeHHAX, 
IIpexge cero ceqyeT ykKa3aTb, TO OCOGeHHOCTh KPHBOH puc. 3 NPE 
E,~10 3B He cBxa3aHa C NpeqnomowKeHHeM O He€H3SMCHHOCTH Bua PyHKIUMA 
NpoOcTpaHcTBeHHOrO pacipefeseHHA AepHO-AKTHBHBIX YaCTHIL B JIMBHeE. ITO 
MOXKHO BUAeTh MO pesybTaTAM MOjcueTa YNCa AfepHO-aKTHBHbIX YacTH es 
yKa3aHHoro BbIlle NpesnonoKenuA. CooTBeTcTBylollve SHaYeHHA, CTATHCTHYE 
cKHe OWHOKH KOTOPbIX BeCbMa BeJINKH, OTJIOMKCHbI KPeCTHKAaMH Ha Plc. 3 

OKCHepHMeHTAJIbHbIe JaHHble OblIH OOpadoTaHbl Tak»Ke Cc Oovlee 2KeCTKHM 
ycOBHeM OTOOpa CydaeB BOSHHKHOBEHHA SJICEKTPOHHO-ACpHbIX JIMBHEH B Bee 
cTBe JeTeKTOpa. TpeOoBaocb HaiM4une paspAOB NO KpaHuel Mepe B AByX Napax 
FOMOCKONHYECKHX CYCTYHKOB, PacMOJIOMRKEHHbIX B Pa3sJIMYHbIX pAMAX eTeKTOPas 
Ilpu yKa3aHHOM yCJIOBUY oT6opa HeoOxo,HMO OOpasoBaHHe B aKTe AepHOro 
B3aHMOjelCTBHA He MeHee ABYX MPOHHKAIOWHX YaCTHL, YTO NOBbIIMAeT CpeqHIOW 
SHeprHlo OTOMpaembIxX COObITHH H MpakTHYeCKH HCKJIOUaeT BO3MOX%KHOCTb perA 
CTpallHH O-IMBHeH OT u-Me3OHOB. PesybTaTbl MOACYeTAa UNCa AJlepHO-aKTHBHBI 
YACTHU, BbISbIBAIOIMX yKa3aHHOe COObITHe, B MHTepBasle paccTOAHHH OT OCH 
JMBHA 2—8 M XOPOUO yKafbIBaIOTCA Ha KPHBY1O, NPOBeeHHYIO B COOTBeTCTBAR 
c puc. 3 (cM. puc. 4). Ha puc. 4 AByMaA TpeyrombHHKaMH NOMeYeHbI nepecuvTal 


Yucno abepro-akmubnolx yacmuy Ha {me 
S 
a 


8 
Ry 


* i ‘ 5 
_ " Tlouy4eno conocraB.1eHHeM JanHbIx HacTosmeli paGoTbl C pesyIbTaTAaMH Halleli Gostee pai 
HeH pa6ornr (°).’ . 
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© JlaHHble paoors (°), BbINOJHeEHHOM Ha BEICOTe 3260 Mm H HHbIMH MeTOJaMH, 


C YkaSaHHbIM BbIIMe KPHTepHeM OTOopa syepHO-aKTHBHIx YacTHIL*. 
Kak BHHO H3 KDPHBbIX 


c.3n4 B OOacTH SHepruH S soo 
PBHUHbIX YaCTHIL MeHbLIMX 

6 9B 4HCIO AepHO-aKTHB- M0 
IX YacTHI, MponopunoHnab- ae 
~E}?. B o6nactu 601b- 009 
1X TlepBHUHbIX 9HeprHlt 
CO AJepHO-aKTHBHBIX Yac- 
I, MPOMOPpWHOHAabHO ~ Ey. 
P3KOe H3MeHeHHe HakJIOHAa 


YaCT 
Ss WS 


ID sa 
200 ne 


YUCIO SORDHO-UK TUE talk 
& 
S 


MBbIX IPH SHEPrHH Tep- 10” 210" 5.10 10" 2-10" 5:49" 10° 2.199 5.10% 10% 36 
MHOH vacTHubr ~10% 98 Inepeus nepbusnod yvacinuuor sk 
uc. 3 4 4) HaM MpeycraB- ote we 


eTCA HaHOoslee ecTecTBeH- 
IM CBA3ATb C BO3MO?KHBIM 
MeHeHHeM XapakTepa 3eMeHTapHOrO aKTa B3aHMOJelicTBHA YaCTHIL UpH 
epruH ~10 5B. Megmennoe BO3pacTaHHe YHCla AjepHO-aKTHBHbIX WacTHIL 
BeJIMYCHHEM 9HEPrH NepBHYHOK yacTulbl Wo ~10!® 3B cooTBeTcTByeT OOpa- 
BaHHiO B MepBOM akTe sAfePHOrO B3aHMOJeHCTBUA OHOH S9HepreTHuecKkH 

. BbIJeJICHHOH YacTHIUbl, COXpaHslollleH cBoe 


HOrO CTOJIKHOBeHHA, SHEP MepBHYHOH yac- 
THUbI pacnpeyeseTcA MexK]y HECKOJIbDKHMH 
0* 310% 10° 310% 10% 30°36 sropM4HbIMH YaCTHUAMA, Kaxkad W3 KOTOPBIX 
TE et wMeeT SHeprulo <10!59B nm coxpaHAeT cBoe 
Puc. 4 BbIJeeHHOe MOO%KeHHE MPH MocwepyrollwHix 
B3aHMoyeHcTBHAX. Uncno TaKHX BTOPHUHbIX 

ACTH, MPOMOPUHOHANbHO SHEPrHH NepBuYHOM 4YacTHUDI. 
_B 3aksrovenve aBTopbl BbIpaxKaloT HcKpeHHiol0 GularogapHocts H. A. Jfo6- 
oTuHy WH IT. T. Sauenuuy 3a weHHoe OOcyKeHHe MOJIYYeHHbIX Pe3yJbTATOB. 
B nposeyzeuuu paOoTbl mpHHuMas yuacTHe OONbIIOH KOMJeCKTHB COTPyRHHKOB 
msHueckoro HHcTHTyTa AH CCCP u crygentops MI'Y. Beem TopapHilam no 
adoTe, H B OcobenHocTH O. H. JlopxKenko, E. VW. Tyxum u B. Al. SKkopaesy, 

BTOPbI BbIPaxXaloT CBOIO rylyOOKY!O IIPH3HAaTeJIbHOCTD. 


+ JOO} BbIJeJICHHOe MOJIOMKeHHE B NMOCMeRYIOWLNX B3a- 
s HMOfeHcTBHAX. MuorkKecTBeHHOCTbh oOO6pa30Ba- 
3 1000 HHA BTOPHYHBIX YacTHIL MeHbIUNX 3JHeEprHlt 
S$ 500 cjla60 3aBHCHT OT 9HEPprHv B3aNMO]elCTBYIO- 
5 a me yvacTuupl (< E's), CoBpokynHoctTb 9Kcre- 
s = pe PHMCHTAJIbHBIX J[AHHBIX He  MPOTHBOPeYHT 
¥ TakoH Touke 3peuHua (*). B o6macTu 9HeprHi, 
5. id TIpeBbllwarwlux ~ 10! 3B B NepBoM akTe Ajep- 
> 
— 
: 
3 
] 
~ 


@usuyeckui uuctutyt uM. IT. H. Jledezesa Tloctynnsio 
Axayemuu HayK CCCP 18 V 1956 
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.Joxnagqn Aragemuu nayrk CCCP 
1956. Tom 4111, N 4 


AHJPEM NONOBHY 


HEJIMHEHHOCTb H KOH®OPMHASA B3AHMMHOCTb 


(II pedcmaszeno akxademukom H. H. Bozoarbosem 12 IV 1956) 


1. Ilyctb k —rpaBuTayHoHnHad nocrosHHad DinmTehua, ds? = g,, dx! dx* — 
MeTpHKa, £,, = 2,» &=|8;,|(i, 2 =0,..., 3). yer I,,, P —coorsercrsem 
HO, CBEPpHYTbIM TeH30p KPHBH3HbI H CKaJIAP KPHBH3HbI, COCTABJIEHHbIe H3 KOSpu- 
IMeHTOB KOHOpMHO cBASHOCTH Belia I',1, COOTBETCTBYIOWIMX METPHKeg,, = "Pp 
() Beca—1 mo oTHoweHHIO kK g;,). Ilyctb p,, — ‘SNeKTPOMArHHTHOe  MOJe 
(c MoreHyHasom p, ) c aOcomoTHIM 3HayeHHem P/Y/2= P’Vk/2=P,/V 2, 

= iM i Se il eee BY 2 a peal 
Pin = PirPH/P, Ly, =IT FPP, L=LP= Mt P,Q, =T TV Side 

— 1 
S;, =P (Pi, — Va PZ;,): D scl (a Takxe P;,) 34BHCAT JIMIb OT OTHOLIC- 
HHH BeJIMYHH g,, (C/leOBaTebHO, OT g,,); Bapvallua LY g no g,,, p, gaet(1®,1”) 
KOH@OpMHO-KOBapHaHTHble ypaBHeHHA . 


Q = Sm (aon L, =1/,L¢,,). (1a); 0 (pik Vg) /Ox* =0 (1b) 


(la) aBraroTCA TpaBHTauHOHHEIMH, a (1b) — snekTpoMarHHTHbIMH ypaBHenusmu. 
Vimeem (Qi Vg);, +(S*Vg);,=0. B apyrux pa6orax (2°) rpapuTraunonnpie 
ypabuenna Q,, =O sbiBogatca u3 I? g B yacrHom cayuae ee 
op Ilyctb U =L/2F =—if, Y= Lf DP = i. Pin/ Jin = Jin/ Na = 

= Pi | Hip = Ain] Fin (= Pin] Min =A! fy) = Ui =J/N = P/H= H/F = 
eH (+P PP =F /Py ta (t/a) t= Vint)? se 


Las LH 200 = OPV ae OP ee ee fe) (3) 
(3) qaer nappi pemenut T=U(1 +c), P=V(1—s), L=2U2(1 + 2) = 

= ‘Dewi —e) = 4h, = 4el, uP =u (l—s), P =v! +L = 2U2(1—e) = 
a (1+) =4h,=—4el,. Coornouenna (1b), (2)(B P,F,f=iU) u L=2U\1—# 
coBlafaroT c POpMy.1aMH NepBoli BapHaHTb! HeTMHeHOL osleKTpoyMHaMHKH Bop- 


Ha H Mudenpga (See /V2 = —if / V2 —«maxcumanpHoe 3JIEKT POMArHHTHOe 
none»; —iV/V 2 =n/Y 2 — «maxcumanpbuoe rpaBHTauHOHHoe nove». TamMuuib- 


, 


TOHHaH A, HM sarpaHoKuaH (, = — ph, Teopun Bopua — Mudenpga coorser- 
CTBy!OT KOHOpMHoMy sJlarpaHKHaHy L. F 
3. Tlycrh s=1/w=(e+1)/(e—1), e= 1/p=(s+1)/(s—1). 
bi Ath Abe = QA: osteo Bin Anindeereclt 


Ba Ba B, at1 6% B+2, «ty @ +1 8+42,¢  - Ba : 
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f=AAH+ A Ainescas Nee OY if tenel k ee eas 
Ba pa G41 fa+31 6, POT ae (1 BCA paderyyn Vs, 


Aide eA (las) Ale =" 
naar ise Mote) As Absa ad Ar 


, & — IeJIpIe = 0). JIna ungexcos 8 = 0, 1, 2 4 2a OTOMAecTBIAeM A cooT- 


mereenno © I J, Nia a ce ire Aces 
att oft a1 B, 20 NG athe a1 a1 4 ie 0, I, > 
2a + 1 A oroxgectBinetcanc P, H, F,a a ec Do. eet = Ue 


B,2a-+1 dene at. ae 8, 2441 @+1 @+1 a+] ay 
CHa CBA3b BbIII€yKa3aHHbIX TeH30poB Ij, Pip (HH fix) AHaNOrHUHA TeO- 
iu B. A. Moxa (°), Umeem 


s=(1—4 a? / A?) =(144a?/ A?)'* 


B.¢—-1 B—Le 8, +1 B—1, « 4 
=(1+ A? /a®)'* = (1 — he ) 
6—-2,¢% Ba Bae Ba 
Alm G? 1 Oe Oo 4 ata Aas ta Ain (), (5) 
Ba Be B+2, a BSL Batt “p,«— 
Umeem sl = 4h, L=4,=pl, L = —ol = = 4h, L = 4, = pol. 
‘ 10 eo OL 11 il) 


_ 4, Ilyctb B cucreme ‘pasmepHocteii Kaviantapopa e,s’— qnamekTpHyeckas 
MCTOAHHAA; Jo H O = CH — BVIEKTPHYCCKHe H MarHHTHble (KAHOHHYeCKH Co- 
AXKeHUbIe) Mepbl s3apsila; ey = e/0 — MexaHHueckad («rpaBHTallMoHHaa») 
‘Oo Mepa; @— payuyc 3leMeHTapHOl sapsxeHHOoH vacTuub; W = m/d2—ee 


leprus; 8=VaA/c. Vimeem «konpopmubie» coorHomenua 


[ >=) | W=)8 (a/e=e / m=));(6a); qo / Co=eo/90 = (2’e0) * = (C%x’Yo) _* (6b) 


‘aHasiornauble c (6a) COOTHOWeHHA JIA KBaHTOB BpeMeHH (1), «umMmysbca» 
Toka. Mmeem cootsetctBua P, F, HoT, VN, Ju P, Pel, IT, onpe- 


a a aor oc a % a aty a oral 

JIAeMbIeC KOH(*POPMHBIMH (bakTopamu YVe,i Ys (uw aHanoru4yHo ya Bcex A 

a 
a). Vi3MeHeHHe AHdIeKTPHYeCKOH MOCTOAHHOH ¢’e9, NOCTYJIMpOBaHHoe Hes: 
a 
oi 3JIEKTPOAHHAMHKOH, H H3MeHeHHe FpaBHTalMOHHOH NOcTOAHHOH A, no- 
‘yJMpoBaHHoe JivpakKoM H MpoeKTHBHOH TeopHeH OTHOCHTeIbHOCTH (1%), BBI- 
‘KaIOT, TAKHM OOpa30M, ABTOMATHYeCKH M3 KOHMOPMHOPO, T. €. KBapaTH4- 
sro B IT, P, xapaktepa siarpaH»Kuana L, u, ClefqoBaTebHO, ypaBHeHHl (1a) 
mM (3); e’¢9 H RM (uM Ve'ep H OA) CTAaHOBATCA MepeMeHHbIMH BeH4OHHaMu 
&9 = (Cuuy) 1 = ee, H SkR=k, =z’. DTH HeMMHeMHOCTH «BTOpOroO pola» 
(pPaxkKaloT B3aHMOJeHCTBHe pa3/IMUHbIX Move, T. €. 3aKOH B3aHMMHOCTH 
M. HwKe (8), (9)), CYyleCTBOBaHHe HeKOTOPbIX MaKCHMaJIbHbIX NOJIeH; OHM 
‘MMUHbI OT HeJIMHEMHOCTH «NepBOoro pola» TeH3Opa KPHBH3HbI MO OTHOLMEHHIO 


T,,. «MakcuMaJibuble noua» U (B oramune or Teopuu BopHa — Mudenpga) 
a 


—iV saBjAIOTCA MepeMeHHBIMH HM OMpesednemMpiMH ypaBHenusmu (Ia, b), 


a 


e. (3), aHanorHyHO mepemMeHHow pes Care eee 
Opoctu (ckopocTu cBeTa) vu, U°= —iW"=1; L aE Sos 
M. (3)) (I — sarparxnan Dinureliva); (la) craHoBatca Ly s/o ee; =O 
m L; *—1/, Pd =0. Ho ananorun c (HeKoHpopmHoi) Teopueli Mectore 
weHHA Je-Bpotna (°) HenpepbiBHble mona H MOA C OcoOeHHOCTAMH ABJIA- 


TCA pelleCHHAMH OMHHX HM TeX Ke KOHPOpMHbIX ypaBHeHHH. 
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.. 5. Ornowenust: KomnOoHeHT A ABJAIOTCA 3JIeMCHTAaMH M3OMOp(H4eCKHX 


Ba , ' ; 
ywampuueckux KyOnuetkux (npoekTHBHbix) rpymm D,. Wmeem rpynner 
QJIEMEHTOB 2a (&), Za(—.),, Za (87), -2a(S)5 Za(— 8), 2a(s?) (@Q =1,..., 6) 
BHOBb HaxOJMTCA B CJlyuae MPOH3BOJIbHbIX pacpeseveHuH MW JBHXKeHHH Ma- 
TepHu rpynna Ds, BbIABJIeHHad B pyrux paOoTax (1*) He3aBHCHMO OT He- 
JMHEHHOM 3JIeKTPOAMHaMMKU B KayecTBe OasHca HeKOTOpO rpynmoBpolt asmred- 
pa Ce: 7 

6. B anekrpocraruyeckom ciepHyeckoM culyyae p=Cexp (+0/2) 
pajivyc-BeKTOp; p2 = coshw; p? = sinha; C = (e V 2/C’) —nocrosuuaa uH- 
Terpupopanua. Umeem P=2P{ = 2P%; P3 = P3 = 0; TZ =T3 = U/2;T(=T4 
; a re 1 rs “a A ‘af 
se ae s=p'/C*s e«=+ctghw >0. Bmerpukaxg,, = 085 Sin = SU ; 
= i; ,V uve P= 2(40)=4c', P=—2 (M—M) => Pye 

1 2 


p?= — C?/s =—2¢2/o1, U = = ep V2/e2, V= + ip?C’, —iF*°=N* = 54 
1 1 
eas iP* eeayphte 2 4, 1 1 2 
1 2 = = iA ss 
7. Ilyctb ds = ds,/f, ds = ids,, ds = (ds ds) *__ coorBercTBeHHO, KHHeMa~ 
THYeCKad (KOOPpAMHaTbI — BpeMa), AHHaMMYeCKad (HMMYyJIbc — SHeprua), 3a- 
paquaa (3-TOK — sapag) MeTPHKH (BCe MeTPpHKH — «MupoBbley), adS = idS;/f, 
dS = dSy_dS = (dSdS) Pee COOTBETCTBYIOULME «COOCTBEHHbIey MeTPHKH (f =f, 
p=p, F =F, P=P). lycrs nomnas merpuxa dt? =d 5? + as; Se ds, ds, 
1 aL 


5 | 
= — (dSj + dS} + 2G, dS, dS;) = —dT? umm dv? =d2 +dT?=0. B cays 
yae g; = G, = 0 d< «kuHemarnyeckoro» poga (C), «quHamuyeckoroy posa (D) 
WH «H300apHa» (pH dt?<0, dt? >0, dv? =0). B cayuanx d2®<0 (18)§ 
COOTBETCTBEHHO dt? >0, cyuecTByer KOOpyuHaTHad CUCTeMa, B KOTOpOH 


(C) dS=0,. ds, /p" = ds, iP "= "dS; “(ds eases ere PdS) (7) 
(D) ds = 0, dS, / p»=dS,/iP* = ds, (dS =<ds, dS = FdS/j? = P ds / f?) (8) 


Metpuxa dt” skBuBanentua (5); np Tl€peCCTaHOBKE KMHPOBbIX» H «COOCTBEH- 
HbIX», KHHEMATHYECKHX WH MHAMMYECKHX BeMUHH Mepectapsaiorca (7) u (8), 

8. Cnyyat g, =G,=0 aHaJIOrM4eH PeATHBHCTCKOMY CTaTHYeCKOMy cay: | 
vaio ds* = dW? — vpdi*, ds*=d)®—vfdt? (dW, di, db, dt — merpaxa 
SHEPrHH, HMIlyJIbCa, KOOpJMHaT, Bpemenu). Wmeem coorsercrsve mMexK,.y | 
«COO2TBEHHBIM» Tlosem (c KOH(bopMHEIMH cocraBuiaiomumMH =F = ds / ds, } 
i; q=f/e*) © coOcrBeHHom  ckopocrsio (0 = db/dt = dW /dl, Von 
Wo = Uo/%), «MMPOBBIM Nose» (P = eF = ds/dS,p =e} =fds/dS, f=p/em 
MH MHPOBOH CkKOpocTBIO. (u= av = dy /ds' = dW /as, Uy = 4Vy = dt / ds’ 29 
F well ds, Yo =o/a), tax uro ds =ivyds’ u (em. (5)) F?—f2 +g? =O 
(Po — pt + j* <= 0), “anastoruino ‘gees o2 + w = 0 (u®— ut 4.02 = 0), 


hy“ 2 2 1) ot ot 4 

a=(l+u /%)°= (1 — v? / v9) a X= («+ 1)/(« —1) COOTBETCTBYIOT & 

us (cM. (4)). ds =p.dS (cm. (8)) orpaxaer qepekT Maccbl 4acTHUbI, B3aHMO- | 
ACMCTBYIONLEH C KOVICKTHBOM (lose), a ds = e¢dS (cm. (7)) — coorBetcrBy1o- 

mee yviMHeHve MeTpHkH dS; 3sTO aHanornuHo COKpallleHHio. JWHH y ul 

H€HHIO BpeMeHH B Cilyuae ABH xKyUelica YacTHIBT. 2 | 

ced 7 

pe 

— MHorooOpasHe c¢ merpuKoli ds, ||| 


ge ge 
pa : y s(e--a— F Ba a 
(B, a= y: 2, 4); nyctn ds, = ds f°FP—9'8 (enyaaii (C)) nam ds, =d's! f+ 0h 
76 | — 


9. B Gonee o6iem cayyae NyCTb Vi, 


ti Ba 

yuan (D)). [pu 6, «= 00, 04, 40, 44 ds, oroikyectBaseres, coorBercrBeH- 
- i G4 62 80. 4a ga 02 

Mees;, Gs asi, -ds,. VisVa, Ven Vilas V,— COOTBeETCTBeEHHO, KHHe- 

THYECKHE, SapAOBbIe, MHAMMYECKHe H S/IeKTpHYeCKHe («MHPOBBIe»), rpaBH- 

MHOHHbIE («CMelaHHble»), MarHHTHble («COOCTBeHHBIe») MHOrooOpasHa. B 


| 44 ; 42 , 40 44 2 04 44 
yyuae (C) (cm. (7)) ds’, ds’, ds’ u ds’, ds’, ds’ Beirexator u3_ ds = ds’ 
1M YMHOXKEeHUN KOHOpMHBIMH (bakTopamu 1, F'’, F= —Fw wl, q",q= fe. 


0 
scooTBeTCcTBHH ¢ (6a), (6b). B cryyae (D) (cm. (8)) nepecraBusmiorca HHJeKCcbI 
44 


00 = 
Hu 4, cnefopatembHO, ds’ = ds u ds’ =dS. B cayuae (C): 


Ba p2 82 cK) 4a Qa Qa es 
ds’ / ds’ = ds’ /ds' (= 1/F); (9a) ds’ /ds’ = ds’ /ds’ (= 1/49). (9b) 


£4 BO B2 4a 0a 20 
Jia sOOorO OTHOCHTebHOrTO TeHsopa umeem TTY =(T)?, T T =(T)? 
2 02 24 y 


20 ‘ Ba a 
“= Ff =q = g=i), Up 9T0M T (Hampumep, &;,) 3aBHCAT OT pos mepe- 


enHbix. Konchopmubie coornomenna (9a), (9b) u dsds =dSdS (cm. (7) u (3)) 
OoOulator (6a), (6b) H COOTHOWeHHA HETOUHOCTH; OHM OTPaxKaloT B H3BeCTHOM 
MBICJI€ HETOUHOCTh BeJIHUHH Nowa (cM. pacoTsr H. H. Boromo6osa u corp. 
»*), M. A. Mapxosa (™), M. Bopua, ?K. Paiicxoro (18), IOxappi u Jp.). 
10. H3n0x%xeHHad BbIe KOH*OpMHadA TeopHa OG6O6MaeT 3aKOH B3AHMHOCTH 
,8,° 17,19), Beqylluli K KOBapHaHTHOCTH (bH3H4eCKHX 3aKOHOB (cM. (la), (1b), 


ea 
1'2) 110 OTHOWICHHIO K M€peMeHHbIM MHOroOOpasuli V4, CIeOBATEJIbHO, 10 OTHO- 
IeHHIO K Hapam: [—npocrpaHcTBeHHo-Bpemenuble; I’—muposple, cOOCTBeHHBIC; 
— KHHeMaTuueckHe, uHamuueckue, IJ’ — «muposble» (3eKTpuyecKkHe), «co6cT- 
€HHbIe» (MarHHTHble) tepemenuble. Kar ad Napa COOTBETCTBYeT KAHOHUYECKH CO- 
PX2KCHHBIM BeJIMGHHaM; COOTBETCTBYIOINHE CMEIIAaHHbIe MpOH3BeeHHA, CJIeOBa- 
€JIbHO, 9JIEMeHTHI THlla dxdt (npocrpaHcTBeHHO-BpemeHHble); dids (MHpOBO CoO- 


TBCHHBIIi 9IemMeHT), ds ds (sapsay), ds dS («rpaBuTalHOHHbIi» 9JIEMeHT) COOTBeTCT- 
VIOT «CAMOCOIPA2KCHHBIM» BeHuHHAaM. I pasmaraetcs no orHomenny Kk I, 1’, I’: 
\OH(POPMHBIM (hakTop Os‘? = dw’: CBA3bIBaeT, CJIEJOBaTeIbHO, Nepemenupte II 
| 8apAbI, a KOHOPpMHBIN GakTop (cee,)'* = (cpr)? — nepemeunupie II’ u cme- 
IaHHble (rpaBHTallHOHHble) mepemeHHple. M3y0xeHHad TeopHA MoOxeT ObITb 
acipocTpaHeHa Ha cylyualH KOMMJICKCHbIX JlarpaHKHaHoB (27), HeECHMMeTPH4U- 
(bIX g,, (7,11), ME3OHHBIX HW CIMHOPHbIX Mose (?,1°,,?4). 


Byxapecr 
Pymprncexaa Hapoguaa Pecny6HKa Tloctymno 
16 Il 1956 


IHMTHMPOBAHHAH JIMTEPATYPA 


Pe AM oapiry mw atH, Wo. WepamenKko, £s. i.) Phys-, 64, 563 (1936). 
.B 1oxuumes, Ycn. ous. nays, 42,76 (1950). ?>H. H. Boroaw60B,B. 4.5ou4- 
ipyesus BB. B. Megseges, JAH, 74, 681 (1950), *B. WU. Bonu-Bpy- 
Buu, Bb. B. Megzspeges, K9TO, 22, 4 (1952). © M. Born, Proc. Roy. Soc. Edinb., 
9, 219 (1939). &® M. Born, K. Fuchs, Proc. Roy. Soc. Edinb., 60, 141, 147 (1940). 
M. Born, Ann. Inst. Poincaré, 7, 155 (19387).. §L. de Broglie, J..de Phys., 27, 
meie27). °§ B. A. Pox, Zs. f. Phys., 57, 261 (1929). 1° B. Hofimann, Phys. 
ev., 72, 458 (1947); 73, 30 (1947). 4 L. Infeld, Proc. Cambr. Phil. Soc., 32, 127 
1936); 33, 70 (1937). #271. Upaueuxo, A, BpogcKkuhk, MAH, 84, 4 (41951). 
+ G. Ludwig, Fortschritte der projektiven Relativitatstheorie, Braunschweig, 1951. 
1M. A. Mapkos, JIAH, 75,.N 5 (1950). 18 A. Popovici, Bul. Polytehn. lassi, 3, 
, 543 (1948). 18 A. Popovici, Rev. Univ. C. I. Parhon si Politehn, Bucuresti, 3, 
8 (1953). 17 A. Popovici, Bul. Sect. I. Acad. RPR, 6, 1, 65 (1954). iene ee Rueny= 
ki, Acta Phys. Pol., 10,1—2 (1950). ™ WU. Patiicxui, KOTO, 22,8 2, 194 (1950). 
YE. Reichenbdcher, Zs. f. Phys., 45, 663 (1929). 2! J. A. Schouten, Rev. Mod. 
hys., 24 (1949). 22 P. Weiss, Proc. Cambr. Phil. Soc., 33, 79 (1937). 
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Aoetane Akawemuu nayx CCCP 
1956. Tom 411, Ne 1 


Bb. A. CBELJHHKOB 


K TEOPHH KOHIJEHTPALIMOHHOrFO TYWIEHHA &JTYOPECLIEHUHMH 
PACTBOPOB 


(ITpedcmaenexo axademuxom A. H. Tepenunoim 21 VI 1956) 


Xopollo H3BeCTHO, UTO B OOJIbUIMHCTBe CJTYYaeB KOHICHTPallHOHHOrO TyIle- 
HUA (MYOPeCUCHILHH PACTBOPOB BbIXOA PloypeclkeHUMH yMeHbluWaeTcA ObicTpee, 
4eM JJIMTebHOCTb CBeYeHHA. CylecTByeT pA PHNoTes, NbITAIOWLMXCA OOBACHHTB 
3TO sBseHHe. B HacTOAUleH cTaTbe JaHO KPHTHYeCKOe PaccMOTpeHHe FHMOTes 
Mépcrepa (') — M. J]. Tananunua (*), cormacHo KOTOpOH yKa3aHHoe pacxox 
JICHHe BbI3ZbIBAeTCA OTCTYMJICHHAMH 3aKOHA 3aTyXaHHA cblyopeculeHWHH KOH 
IWeHTPHPOBaHHbIX PACTBOPOB OT YKCMOHEHIHAJIbHOrO. 

BocnpousBeyem KpaTKO paccyxkyenua Dépcrepa. B cormacuu c Apyrvmu, 
paliee BbIBUHYTbIMH TEOPHAMH KOHLEHTPallHOHHOrO TyWeHHA Dépctep cunTaetT, 
uTO YaCTOTa Nepexofa SHEPrHH OT BO3OyKeHHOH MOJIeKyJIbI K HEBOsOy>xKTeH- 
HbIM HE 3aBHCHT OT BpeMeHH B3aHMOJelicTBHA H H3MeHAeTCA OOpaTHO Mponop- 
IMOHAaIbHO 6-H CTeNeHH pacCTOAHHA MeKy B3aHMOJeHCTBYIOWIMMH MOJIeKy> 
JlaMH, T. e. 

F(R, t) = F(R) = = (4B) (1) 

Cpa Ca ae ‘ 

re t — cpequee BpeMA MpeOblIBaHHA MOsIeKYJIbI B BOSOYKCHHOM COCTOAHHH 
IIpH OTCyTCTBHH TyWeHHA; R — paccTosHHe MexAy MoOJieKylamu; Ry — pac- 
CTOAHHe, QA KOTOPOrO YacTOTa NepegayH paBHa I1/Tp. 

Torga 4A W3MelleHHA CO BpeMeHeM BepOsATHOCTH BO3OyxKAeHHA p(t) KaKOL- 
M60 BO3OyKeHHOH MosIeKyJbl DépcTep MosyyaeT BbIPaxkenHe ! 


—#0 {444 9 (Rllow, (2) 
k=1 


rye N — uncno Heso3s6yxeHHbIX MOJIeKyJI B KOHeYHOM OGbeMe pacTBOpa 0 
Rp — paccTosuMe, Ha KOTOPOM HeBO30y2KeHHad MOJIeKysla Cc HOMepoM & Ha- 
XOJHTCA OT BO36y>KeHHOH. 


Muterpupys (2) no BpemeHHw MpH Ha4yabHoM yculoBuu (0) = 1, uMeem 
N 6 wv 6 

t) = ex oe \' Ro lat= aes E Ro aL 
P ( ) P a a (a ) T) eas [ T) il Pak (a ) To (3) 


Takum o6pa30m, 3aKOH 3aTyXaHHA BOSOyKACHHA JA OMHOH MoweKyJbI ABS 
JIACTCA SKCNOHEHUMAIbHbIM. 


Ognako B JelcTBHTeIbHOCTH, Kak yKa3blBaeT Dépcrep, ceqyeT paccmaTpH- 
BaTb 3aTyXaHHe COBOKYMHOCTH MOJIeKyJI CO CTaTHCTHYeCKHM pacmipejeeHHeM 


paccrosHHl R,. Oty Benuunny p(t) Pepcrep Haxoq_uT caeqyromuM O6pasom: 
nw *g 
sas t R 6 
pee Pa Sa Sea ie is eat 
p(t) exp | wl TL Ser] eo =| (Ra) dRe = 


= exp[— |v o", (4) 
78 


R 
I(t) = (exp |- (+2) : ]w(R)dR, = nah. (5) 
0 


To 


Buy dynkunu w(R), Aatoue pacnpegenenue TYWAaWHX MOJIeKYJ, Jou- 
°H SaBUCeTb OT CHW, JeHCTBYIOUNX MeKAY MOJIeKyaMH, HO, MOCKOJbKY 


HM HevsBecTHBI, Dépcrep MpHHHMaeT paBHOMepHoe pacnpesenenne moule- 
JI: ; 


w(R)dR = RAR (6) 
rja 
4 ——— a et 
J(t) pee =+V% \ e-s “aoe = | — Vt, — ty, (7) 
e ‘i 
. Seige \Cane ee hoa ae 
p Cami erlt, mIOE ADS op ny 


Tak Kak Ry O4eHb MaJIO 10 CpaBHeHHio ¢C MakpocKonMyecKHM paquycom 


g TO &,<_1. Ilostomy mpi Mookem B (7) npeneOpeub BbICLUMMN CTeneHAMH 
4 ou3 (4) u (7) HMeem 


p(t) = exp [——] (1 -V)”. (9) 


| Upu N gocratouno Goupuiom nosyuaem 


|) = exp [—L] lim(1 — FN VR)" = exp [—L wy]. (10) 


| Samensaa Cy, ero 3HaveHHem mo (8), HaxoyUM: 


— it Ze Vz NRS 
p(t) = exp |—+-—29 V =|: rae I=> = : (11) 
& 


_ Takum o6pa3om, no Pépctepy 3aKoH 3aTyxXaHHA PAOypecieHLHH JIA aHCaM- 
IA BOSOYKJCHHbIX MOJICKYJI HE ABJIACTCA IKCHOHCHILMAJIbHbIM. 

_ Sua 3aKOH H3MCHEHHA YHCa BOSOYKACHUbIX MOJIEKYJI CO BpeMeHeM, MO2KHO 
1HTH H3MCHCHHE BbIXOJa H CpeAHeH JVIHTebHOCTH dbJlyopeclleHUMH MpH KOH- 
SHTPAWHOHHOM TYyWeHHH. TlomyyatoTcs OBONbHO COMKHbIeE (hopMysbIl*, “3 
JTOPHIX OTYETJIHBO BHAHO, YTO H3MCHEHHA JWIHTeIbHOCTH NPOHCXOAAT 3HauH- 
JIbHO MejleHHee, YeEM H3MeHEHHSA BbIXOa. 

Hetpygquo ykKa3aTb OWHOKY B paccyxyeHuax Mépctepa. IIpu coctapnenuu 
opMy bt (2) PépcTep MpHHUMaeT KakOe-TO ONpejeseHHoe pacmpeyesenHe N 
UAallHX MOJIeKYJ, HAXOWALINXCA B OObeMe UV BOKPYyr JaHHOH BosOy>xKeHHOH 
WICK YJbl, H Ip 3STOM MpeANOOXKeHHH OH MOMyYaeT 3aKOH YOBIBAHHA 9HEpruH 
3Oy*KCHHA WIA OFHOH moneKyvibl (3). Jlanee OH NMovlaraeT, 4YTO Mepexoy OT 
) K (4) qaeT emy ycpegquenve Mpouecca 3aTyXaHHA To BceM MoOvieKyJiam. Ho 
JEBHHO, YTO 3Ta ONepalvA JOMKHA ObITb 3aNncaHa MHave: 


pH) =z exp[—=] >) TJ exp[—(z*) =]. (12) 


0 


ie HHyeKc i yKa3bIBaeT, YTO aHHOe paciipefsesenwe TyWlallHx MOJIeKyJI OT- 
cCHTCH K i-ff BOSOyKAeHHOH MoJeKyve. 


* Cm. cratbn @épcrepa (1) u M. JI. Tananuua (7). Heo6xogzumo oTmeTHTb, UTO B opMyne AIA 
xoja dsyopecuenunH, NomyyenHblii DépcrepoM, ANA MpefeoB TaOMYHOrO MHTerpata 
2 
-*" dx, ollH604HO yKa3aHbl 3HaueHHA g H OO, cnefyeT 0 H Q. 
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Omu6ouHo npoBeqeHa TakxKe 3aMeHa KaKOrO-TO OMpefeseHHOrO Pacipe- 
jeneHuA TyWAallWX MOJeKy BOKpyr BO3OyKeHHOM MOJIeKYJIbl BePpOATHBIM 


OueBuyHO, UTO PYHKIMMIO pacipeyfenenus @; (R) cieqOBa0 Obl BBECTH y2Ke IPH 
coctaplenun (2), T. €. HamucaTb BMecTo (2): ; 


mojins rr ae ( (22) w, (2) aR} or) a 
0 


rye C — KOHIeHTpaluaA TyWallAx MOJIeKyJ. ; : 

PaccmoTpHM Tellepb BbIBO dopmysibl (11), MpefoxKeHHbIK M. J. Tananus 
HbIM*. Mbl BOCIpOH3BOAMM ero MOUTH MOJIHOCTbIO. 

Ecau o603HauuTb yepes n(t) KOHWeHTpauuio BOSOy2KAeCHHBIX MOJIEKYJ My 
B 3ABMCHMOCTH OT BpeMeHH; n(r, t) — KOHWeHTpauMto BO3OyKeCHHBIX MOJeKYJ, 
HAaXxOMANXca Ha paccTOAHMH rf OT TyWaNjMx MomeKy Me; N. (r, t) — KOHIeH- 
TpauHio Mosieky. Me, HaxOMAUlMXCA Ha pacCTOAHHH F OT M,"; f(r) — Bepoar- 
HOCTb MepeHoca B exMHULy Bpemenu** or M? Kk M2*** npu paccTosHun TF; No 


KOHUeHTpaunio Me; 1/t) — BepOATHOCTb H3J1yaeHHA, TO 


a = {2 ee ( N (r,t) f(r) do} n(t). (14) 


Ecsim B HauasIbHbIii MOMeHT BpeMeHH MoueKyJibl M, u M2 pactipeqesenbl CTa- 
THCTHYECKH OTHOCHTeIbHO [pyr Apyra, To AA n(r, t) MOXKHO HallMcaTb ypaB 
HeHHe, YUHTbIBalolllee yObluIb unca nap M, u M2, Haxoqalluxca Ha 3aJaHHOM 
paccToAHHH Pf: 


— ate {7 +{ N(r, t) f(r) do + f(r)| n(r, t). (15) 


IlpHHuMax BO BHHMaHHe, YTO 


n'(t) N(r,8)=Nni(r;4)s (16) 
u3 (14) u (15) nonyaaem 


n(t) = Ng exp = w{ (1 —expi—f(r) tl) dep, (17) 


rye f(r) ompegeneno no (1) uv Ny — KoHUeHTpaluA Tywaulux mMoneky M2. 
TIpexge Bcero OTMeTHM, UTO JerKO N0Ka3aTb, YTO MoyyeHHoe M. J]. Tana- 
HUHbIM pellleHHe 


N (r,t) = Noexp[— f(r) tI (18) 


He COOTBeETCTBYeT TOCTABJICHHOM HM 3ajjaue. B camo jlevie, U3 Toro (akTa, 4TO 
B TepBylo Ovepesb OyAYT NOTYUIeHbI Te BOZSOYXCHHbIe MOJeKYJIbI, Ha OUCH 
ONH3KOM PacCTOAHHH OT KOTOPbIX B CHJY PyKTyaWH B paciipeyeseHHH MOMIe 
KyJI CyljecTByeT BbICOKaA KOHICHTPalHA TywiallHx MOJIeKyJI, cuslefyeT, YTO 
OCTaBLUHeCA HeEUOTYLICHHbIMH BOSOyXKeHHbIe MOJIEKYJIbI OyyT HMeTb HH3KYH 
KOHUCHTpatHio TYWIMTeIA Ha OH3KHX PaCCTOAHHAX OT KOZ6yKMCHHOM MOJIeKYJIBI 
M Ha Ooulee MasIeKHX PaCCTOAHHAX NOBBIMeCHHY!IO TIO CpaBHEHHIO CO CpeyHel, 
B dopmysie (18) mocnequee OOcTOATeENbCTBO He YUHTHIBaeTCA, A N HH IPH Kakux 
ru t He MOXeT ObITb Gombe No. 
* Ciefyet ormeTutb, uro TanaHuu, Kak u @Mépcrep, paccmaTpuBaer ciy4ail O4eHb BASKHX 
PaCTBOPoB. - 
** Y Tamanna 9Ta BepOATHOCTb OO6O3HAYaeTCA Yepes w (7). Mpl samenutH O603HaueHHe BO 
u30eKaHHe NyTanuup c (13). J 
*** B crydae KOHUeCHTPauHOHHOrO TyWIeHHA Payopecuenunn M, u My. — ofnn u Te %e MONE 
KY JIbI. ' 
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» 


V3 ckasanHoro cpa3y BUuyHO, YTO yTBepxyeHHe M. JI. Tananuna, uo n(r, t) 
MeHAeTCA ObicTpee yem f(t), B OOlemM cTy4uae HecIpaBegIuBO. Mexyy Tem, 3TO 
BePp2XK CHE CYXKHT CMY HEKOTOPbIM OOOCHOBAHHeM B MOJIb3y BBeeHHA B (14) 
OaBouHOH BeposTHocTu f(r)n(r, t)dt *. 

HecocToxTeJIbHOCTh pacueTOB yKa3aHHbIX ABTOPOB, pa3yMeeTCA, He O3Ha- 
eT HeCOCTOATeMbHOCTH HX OCHOBHOTO pesMouoOKeHHA — 4TO Onarogaps 
TYKTyYauHAM B paciipefesIeHHH MOJIeKyJI 3aKOH 3aTyXaHHA dryopecieHuuH 
HILEHTPHPOBaHHbIX PaCTBOPOB MOKeT OTMMYATHCA OT SKCNOHECHIUMAMbHOrO. 
TO 2Ke BPCMA CKa3aHHOe BbILMe NOKASbIBaeT, UTO TEOPeTHYECKOe PellleHHe ITOH 
au oveHb TpyHoO. [lostomy Opiio Obl OYeHb Ke ATeMbHO C HOMOLIbIO (lyo- 
MeETPHYeCKHX H3MepeHHH, KOTOPbIe JOCTHIIM B HaCTOAMlee BPeEMA 3HAYHTeJIb- 
i TOUHOCTH, OICHHTb BEPXHHH pees BOSMOXKHbIX OTKJIOHCHHH 3aKOHAa 3a- 
KAHHA (bLyOpecleHUHH KOHIUEHTPHPOBaHHbIX PaCTBOPOB OT SKCNOHeHILHAaIb- 


ITO. 
Tloctynusto 
8 V 1956 


UMTHPOBAHHASA JIMTEPATYPA 


1 Th. Forster, Zs. Naturforsch., 4a, 321 (1949) 2M. 0. Tananunu, KOTO, 
, 485 (1955). * B. B. AnuronoB-PomaunoscKkuii, JAH, 2, 93 (1936). 


Len Eee —eeseseereeeeeee 


; ; 

* Bpeylenve sToro WieHa, 3aHMCTBOBA 
pa-PomanoscKoro (3), BOOOULe HEMOHATHO. 
ro He HMeeTCA pasBepHYTOFO MOKAsaTeJbCTB 


HHOrO aBTOPoM H3 (popmysbI «obeHeEHH A» B. B. Auto- 
K comkaslennio, H B paboTax B. B. Anronosa-PomaHoB- 
a nowy4eHHOH uM PopMydJbI «oOeAHeHHA». 
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Jloxaann AkafemMun Hayk CCL. 
1956. Tom 1441, Ne 4 


PHSUHKA 
Il. B. COPOKHH u A. A. TAPAHOB 


NOJAPH3ALUA HPOTOHOB, YMPYrO PACCEAHHbDIX AAPAMK Ci 
(IIpedcmasaeno axademuxom A, II. Aaexcandposeim 16 VI 1956) 4 


Yupyroe paccesuve MpoTOHOB AqpamMu fe Opluio HccmeqOBaHO B padoTa 
(2,2). Wcnoubsya UpHBeyeHHble B paOote (”) pesysbTaTbI (PasOBoro aHaJHsa 
YU. T. Uisraos u JI. H. Posenupelir (*) mokasaiu, YTO pacceHHHbIe MpOTOH 
WaCTHYHO NOMAPH3OBaHbl, M BIYHCAMH KPUBble, LalollWe 3ABHCHMOCTb NOJAPH 
3aunu P oT 3Hepr¥H MpOTOHOB JVIt HEKOTOPBIX yIVIOB PaccesHHA. Hacroattee 
cooblleHHe MOCBAIeHO SKCMepHMeHTabHOM MpOBepKe 9TUX pesy/AbTATOB 


\ 

BIG SoIGs, 5 G 
i { 
. (? 

K 

C 

\ oa 4 
p 
ib 0 seraiiinal iy Va CID A ‘ 
Puc. 4 : 


TeM CaMbIM IIPOBepKe NOsBepraeTcs TakxKe MpaBHJIbHOCTb cpagoBoro aHasusa (?), 
OCHOBaHHOrO Ha OG6OOWIeHHOH ucCMepcHOHHOH dopmyste Burnepa — Arsen 
6aga (*). 

Ja usMepenua cTelleHv Nomapusanun P ucnomb30Basica WpHOop, CxemaTH- 
yecKH H300paxKeHHbI Ha puc. |. IIporoubl, yckopeHHbie 9JIeKTpocTaTH4uecKH 
reHepaTopoM, Mpoliyqa cucTemMy KouuMupyroulux oTBepcTtul A, 5 u B (6,71 
6 MM), Nomajasv Ha TBepAyio yruiepoquyto MuweHb O. Tok nepBuaHoro my4Ké 
H3MepsJICA cbapayeeBbIM WHIHHApom JI uU MHTerpaTOpOM TOKa, BCe H3MepeHH 
OTHOCHJIHCb K OMpefesIeHHOMY 4NCY OTCUeTOB HHTerpaTopa. PaccesHHble po 
TOHbI vepes OTBepcTHe K (5 mM), 3akJIeeHHOe KaMpoOHOBOH neHKOH (0,8 mr/cm?) 
nonajasiv B aHasM3aTOpP, HaNOHeHHbIK remuem upH 40 cm pr. ct. IIporounr, pac 
cestuHble Ha He‘, uepes okHa 7 » Al Moran nonayaTb B NPONOPUMOHAJIbHbIe CyeT 
qukH C, u Cy. i 

PasMepbl OKOH c¥eTUHKOB 3X80 mM?, WHHa pacceHBalollero O6bemMa aHa- 
JIM3aTOpa HM KOJWIHMaluouHan cucTema H BblOupanMcb TaKHMH, YTO B CUeTUNK 
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PBas yrnoB 55—105° Bc. 4. M. SuaquTesbHan ToMMMHA con paccenHBalollero 
‘34 H OOJIbUIOM TenecHbIii yrou CueTUMKOB, HeCKOMbKO CHuKaA atpekTHBHOe 
ANCHHE NOAPHSAWMH PeMHeBOrO aHAIM3aTOPA, JeMalOT AHAMI3ATOP JOBOMbHO 
CTOCHJIBHbIM IPHOOPOM, CHOCOOHbIM oOG6Ha- . 
XKHBATb NOMAPH3aNHIO MPOTOHHBIX IyUKOB 
TeHCHBHOCTHIO B 10* mporoHosB/cex. 

IIpu paccesuuH actu co cnHHom 4/, 
[paMH C HyJI€BbIM CIHHOM a3HMyTaJIbHas 
HMMeTPHA aeTcA opmywol 


2(8,¢) =(9(8)[1 + PPsy cos], (1) 


(e P—noaspusauns mporonos, ynpyro 
CC€AHHBIX aAqpamu C'; P,»— sccbexTuBHoe 
aveHHe MOJApPH3aluH NMpOTOHoR, paccesn- ee! 
IX B TeJHeBOM aHalusaTope; o — yrom 


KY HOPMaJsMH K IMVJIOCKOCTAM NepBoro H BTroporo paccesHus. Ornolite- 
© HHTEHCHBHOCTeH TIpH 9 = 0° u © = 180° paBHo | a 


ee 
KR a (2) 
JOTHOLMIeHHeE (2) aeT BO3MOXKHOCTS ompegemuTh P, ecu u3BeCTHO Pos 
: Jina. ycrpanenus acHMMeTpHH, CBaA3aHHOM c pasmuuueM B 93dxpeKTHBHOCTH 
BYX JeTEKTOPOB, CYeTUHKH B TeYeHHe BCeFO OMbITAa MeCHAIMCb MecTaMH (aHa- 
M3aTOp NOBOPauyHBaJIcA BOKPyr CBOeli OCH Ha NOBHXKHOM BAKYYMHOM yIWIOT- 
HeHHH). B kavecTBe BeJIHYHHbI ACHMMeETPHH 
R UpWHMMasoch cpeyHee reomeTpH4ecKoe 
WIA JIByX NowoxKeHuu cueTuHKoB. I[Ipa- 
BHJIbHOCTb IOCTHPOBKH TpHOopa mpoBeps- 
Jlacb T€M, UTO H3MeHeHHaA pH o = 90° u 
© = 270° jaBanmu 3Ha4ueHHe aCcHMMeTpHH 
R= 1 Bupeyentax cTaTHcTHYeCKOH OWIHOKH. 
BewleqcTBHe MIOXOH TeOMeTPHH aHaJu- 
saTopa BbluHceHHe Pg Obi0 Obl CBA3aHO 
¢ rpomo3syqkKuMH pacuetamu. Tlostomy MBI 
onpefenniH Pp) H3 oOnbITa NO ABOMHOMy 
Paes paccesHuI0 MpoToHoB Ha He*. O6bem Kame- 
pbl, Tye Wpoucxoy_uo nepBoe paccesHHe, 
PeAICA OT BaKYYMHOM CHCTeMbI 3JIeKTpoOcTaTHueCcKOrTO TeHepaTopa CJII0- 
THOU SOMO TOMMHHOH 7y, NOKpbITOM MOJyMpospauHbIM cmoeM akBajara. 
aMepa HanolHanacb Het npH 40 cm pr. cr. B 9Tom onbiTe ObWIo 
IpeyemeHo mpouspeyenHe PyeP.g, THe Pye — NONAPH3aUHA TpOTOHOB MpH 
sPBOM paccexHHHH, KOTOpoe XapakTepH3yeTCA XOpolleH TreoMeTpHeli (TeecHbIii 
om 1,5-10°% crepag.). Pye Mbl BLIUMCIMIM, NOUb3yACb 3HaveHHAMH pas (°). 
OJyueHHOe TAKUM OOpa30m 3HaueHHe Pg B 3AaBHCHMOCTH OT S9HEPrHH, C KOTO- 
MH MPOTOHbI MpOXo_AT K cbosbre aHamH3aTopa, MWpeycTaBleHo Ha pHc. 2. 
[fa KPWBaxH UCMOb3OBaacb JIA ONpesedeHuA cCTeleHH NOJJAPM3sallHu 
JOTOHOB, YIIpyro paccesHHBIX sppamu C??. 

Tlony4senuble HAMM 3HaYeHHA NOJApH3allHH MpOTOHOB, paCCeAHHbIX Aj[paMH 
“Ha yrou 60° Bc. U.M., MOKa3aHbl Ha puc. 3. Toukamu MpesCTaBJeHbl pesyJIb- 
ThI H3MepeHHH WIA MHWeHH TosMMHOK 0,6 Mr/cM?, KpyxKKaMH — [Id MHLWeHH 
1 mr/cm?. CnmoulHoli WHHHeH NpeycTaBleHa pacueTHad KpHBas, NOWyIeHHAaH 
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rye P(E) u o(E) qanet ua puc. 3. B pa6ore (*) F(E) — Ttopmosnas cnocoOnocts 
yruepoqHoll muuienu (MbI CUMTaeM ee MOCTOAHHOH B MHTepBasie SHepruu AE), 

Ha6stogarouleecs carmacHe SKCMepHMeHTAaJIbHbIX HM PaCUeTHbIX JaHHbIX MO 
TBepxaeT pesysbTaTb (basoBoro aHawmu3a (7) MH MpHBeqeHHy10 B (7) cxemy 
9HepreTuueckux ypoBHeh agpa N?°. 

Tlomb3syemca Cly4aem BbIpPasHTb OnarofapHoctTb A. K. Banprepy u JI. H. Po- 
3eHUBeliry 34 H€HHYIO JMCKYCCHIO pH NOAPOTOBKe 9KCMepHMeHTa H OOcy*KeHA 
pesybTaTroB u B, MW. ManypbKo 3a NOMOMb B H3MepeHHAX. 


@Mu3uKO-TeXHHYeCKHH HHCTHTYT Tloctynu.10 
Axayemuu nayK YCCP 14 VI 1956 
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2H. Jackson, All. Galomnis ky, Phys Reve, Soe o70nO5s)\. 6 ene ee ieee 
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TPEO@PH3HKA 


B. H. APABAJDKH 


OB H3MEPEHHH HATMPS)KEHHOCTH IJIEKTPHYECKOFO NOS 
B FPO3OBbIX OBJIAKAX C MOMOLIbIO PAJ\HO30HJIA 


ITpedcmaenexo axademuxom | O. HO. Illmudmom | 25 V 1956 


B Teyenne era 1955 r. apropom Gniia ocymectBrena paOota No 30HAHpOBaHnio 
O3OBbIX OOJIAKOB C MOMOUIbIO payuo3onmja, cxema KOTOpOrO NpeyctaBsmena 
puc. 1. Kak BuyHo 43 cxemnr, PaQvO30Hy NocTpoeH Ha samnax 6)KITI, 6H15 
MH-3. Jlamna 6)KIII sapaserca renepaTopom uactotni 85 Mru. Fenepatop 
€ACTAaBIAeT COOOH HHAYKTHBHY1O TpexTOUeUHYyI0 cxemy B anoge. IIpaBaa nono- 
Ha Jammbt 6H15 padoraeT B umnyapcHom pexKue, Onaroqapa SoubWOH no- 


OAHHOH BpeMeHH B enw cerKu. CoOcTBeHHaa vuacTota renepatopa 4, Mru, 
icTOTa HMIyabcos 20 xru. 


3Me€HEHHE YaCTOTHI UMIyJIb- 
1B OCYIECTBIAeTCA BeeL- 
BMe H3MCHeCHHA TepemeH- 
ro conpotusaeHnun 200 kQ 
-HOMOULbIO KOHTaKTHpyio- 
ero pplyara OapOKOpooKH U 
SNOJIbSyeTCA JA onpeye- 
“HHA BbICOTLI MECTOHAXOxK- 
sHuA paquosouyza.Mmnyarc, 
IMMaeMbIN C AHOJHOH Ha- 
YyY3KH TreHepaTopa B 18kQ, 
spe3 PaseNHTebHbIN KOH- 
HcaTop B 510 pF nocryna- 
‘Ha yIIpaBJIAIOlWyIo CceTKy 
HepaTopa uacToTh 85 Mraz 
MOMYyJHpyeT YacTOTy Te- pye. 1, Cxema paynosonla WIA W3MepeHHA IeKTpPHYE- 
spaTopa. Heonospaa siamma CKOroO MONA TpN3OBbIxX O61akoB 

H-3 sBsseTca pesaKcalln- 

IHbIM FeHepaTOpOM MHTOCOpasHBIX KONeOaHHH c yactoToH 100 ry. Uactota pena- 
-al|MW HEOHOBOH JIAMIIbI Ope esIAeTCA NOCTOAHHOM BpeMeHH KOHAeHcaTopa4700pF 
conpotuBseHuem 10 MQ. Jina yMeHbIeHHA BJIMAHHA MMMYJIbCOB YacTOTOK 
) KTH, Ha YACTOTY peakcallHH HEOHOBOH JIaMMbI HCHO/b3OBAaaCb JIeEBaA NOMOBHHA 
;oHHOrO TpHoya 6H15. HanpsaxeHue pemakcauHH Yepes KOHeHCaTOp 4700 pF no- 
ynaeT Ha ylpaBarollyio ceTKy meBoro Tpvoya. ToK yepes conmporTuBsenue 
-k QO nuraer aHog seBoli NONOBUHEI Jamnb! 6H15 wu akpannyto ceTKy reHepaTopa 
.Mru. M3menenue ToKa JeBol NONOBHHDI amMmbl 6H15 moqysupyer HanpsaxKe- 
ie Ha 9KpaHHOH ceTKe renepaTopa 8d Mru c uacrotoi 100 ru. Takum o6pasom, 
Hepatop uactotp 85 Mri, npomoyyaupoBan 7Byma yacTotamu: 20 xr Hu 100 ry. 
ACTOTAa pewlaKCalluH HEOHOBOH Jammb!l MH-3 3aBHucHT OT pasHOCTH NOTeCHUMAaJOB 
| €€ SJIEKTPOMax, KOTOPAaA B CBOIO OUePeAb H3MEHACTCA MOM BAMAHHEM Halpsa 
2HHA, MOCTYMAMMlero Ha JJICEKTPObI HEOHOBOM aMMbI C KONNeKTOpa, UacTota 
Jakcaluw HeOHOBOH Jamnb! MH-3 Bo3spactaer, eCH TOK C KOMMeKTOPAa COBIa- 
eT 10 3HaKy C TOKOM B Wenu compoTuBeHua 10 MQ, B npoTHBomo0%KHOM 
yyae oHa ymeHbiuaeTca. M3meneHHe YaCTOTbI B OO€ CTOPOHbI MpOHCXOMMT AM- 
uno. B KayecTBe KOJEKTOPA UCMOIb3OBAIaACb OPHEHTUPOBAHHAA BEPTHKAIb- 
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HO MefqHad poBomoKa JIMHOM 2,6 m wu Quametpom 0,8 MM C 3a0cTpeHEal 
MH Ha KOHUaX Jia, O6OerdeHHA KOPOHHOTO paspxzya. B cpejHioio YacTb Kom 
JIeKTOPa BKJIOUCHO YKa3aHHO€ BBILIe COMPOTHBJICHHE 10 MQ. Ilagenue Hap 12K 
HHA Ha 3TOM COMPOTHBJICHHM 3aBMCHT OT 9CKTPHYECKOTO NOJIA TpOSOBbIX 00 
waKOB VM BUIMAeT Ha UaCTOTY pesakCallMH HEOHOBOH JIAMIIbI. QTO u HCTIONb3 yeTC 
WIA U3MepCHHA HaMps2KeHHOCTH SACKTPHYECKOTO MOVs. Jia Toro, UTOObI MMeT! 
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BO38MOXKHOCTb H3MEPHTb HE TOJIbKO MOMOMUTeIbHIN, HO HW OTPHMAaTeJIbHbIM . 
TeHuval, WHTaroulee HCOHOBY!O JaMIYy Halip A2KCHHE ObIO B3ATO pabee 
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Puc, 2. CxemMa MpHeMHHKa CHTHaJIOB pafHo3soHja 


150 B (noTentuan 3axKHraHHA Jamubt ~100 Bont). Tok B KOuIMeKTOpe B HallIMX 
W3MepeHHAX He MpeBbiualt 4 wa (paqHosOH MOCTpOeH C pacueTOM Ha H3Mepe- 
HHe noe rpo3s0BbIx OOMaKOB, MIpHMepHadA BeNHYHHa KOTOPbIX H3BeCTHAa H3 
paOot Cummcona (°). AHTeHHa, O(HOBpeMeHHO Hrpalollad pOwJIb KOJNeEKTOpa 
CBA3aHa C KOHTYpOM reHepaTOpa HHAYKTHBHO. DyHKIMH KOJeKTOpa aHTeHHa 
BbINOHAeT Oarojapsx KoHJeHcaTopy 4700 pF, KoTopplii HMeeT HHUTORKHOe CO 
IIPOTHBJICHHE [JIN BbICOKHX YacTOT. 

m  PeructTpallua CHrHaNOB payHO30HJa OCYMIECTBJIAIACb CHEMHAIbHbBIM yJIbTpa 
KOPOTKOBOJIHOBbIM IIPHCMHHKOM (IIATHJAMNOBbIM CYIe€preTepOHHOM) C BbIXO= 
JOM Ha Ba YacTOTOMepa (pu. 2). PasqeneHHe MOAYIHPOBaHHbIX CHIHaJIOB pa 
JMO30Ha Ha Ba KaHasa MpOUCXOMUT B TocweqHeM KacKkaye IpHemHuKa. Ycu 
JIMTeJb BbICOKOH YaCTOThI MpHeMHHKa COOpaH Ha Jamne 6KIII. Bxoq ycnautTen 

BBINOJHEH BBUe KOHTypa C pesoHaHcHOH uacToToH 85 Mru. CormacopaHue 
aHTeHHOrO (uyepa, HMeroero BOMHOBOe COMpoTHBeHHe 750, C BbIXOHbIM CO 


BXOJHOPO KOHTypa H NOK OYeHHeM (puyepa B 9Ty TOUKy. AHOAHaA WeNb yous 
TeJIA BbICOKOM UaCTOTHI COep2xXUT Pe3OHAHCHbIM KOHTYP, OTKYa CHrHas MOcTy 
maeT Ha ceTKy cmecuTesia. PerepoqWH OCyLIeCTBJICH Ha JICEBOH NONOBHHE Tpuog 
6HIII u npegcrapiser coOol reHepaTop, coOpaHHbli 10 TpexToveyHO cxeme 
C EMKOCTHOH OOpaTHOl CBa3bIO MH 3a3CMJICHHbIM TO BBICOKOM “acTOTe aHOJOM. 
Tloqcrpovika yacrotbl rerepoyuua B mpeyqenax -+3 Mri, mpo“sBoy_uTcs riepemeH- 
HbIM KOHJeHCaTOpom B 50 pF. B xKayecTBe cMecHTesIH MCHONb3yeTcA Mpapad 
NOOBHHa JamMMbl GHIT]. Ha yupapasronmtyro ceTKy STO NaMMbl NofaeTca Ha- 
pAKeHve CHrHaa C BbIXOJa YCHMHTeIA BbICOKOM YaCTOTHI HM Yepes KOHeHCAaTOP 
cpi3sH 5 pF — nanpsxKenne curnama rerepoquua. HanpsKenue npomexytou- 
HOH YACTOTHI BbIeAeCTCA PC3OHAHCHBIM KOHTYPOM B aHO,HO WenH CMecuTeNA. 
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AIHTCIb NPOM@KYTOYHON YaCTOTHI COOpaH Ha AByX Nammax 6KSII. B anog- 
{> IENM STHX JaMM BKJIIOUCHBI PC3OHAHCHbIC KOHTYPbI, HCCKOMbKO paccTpoeH- 
p MO OTHOMeHMIO K CpeqHeH MpoMexkyTounol yacrore 30 Mru’qna momyyenus 
pOpasnoli xapaKxTepucTuKu Bcero mpHemunka. Tlonoca nponycKanua mpHem- 
sa C YYCTOM MPOMeXKYTOYHOM YacTOTH! NPHOWH3NTeMbHO paBHa 2 Mru. Jlerex- 
OBaHHe CHrHaJIOB paqHOSOHa MpOM3BOAUTCA KpHCTamMyecKuM TepMaHH- 
iM juogom Tuma JTL-12. Harpy3xon quoya cryxut conpotupsenne0,5 MQ. 
JHMTEIEM J[ETEKTHPOBAHHbIX CHTHAJIOB CJLyKUT Jamna 6)K3II, HarpyxeHHan 
‘comporupuenne B 27 k Q. Uacrore mogynauuu 100 ry u 20 Kru, CHuMaemBIe 
\HOMa YCHJIMTeIA JeTEKTHPOBAHHbIX CHTHAJIOB, Yepes paseNHTebHbIM KOH- 
icatop 0,05 uF nmocrymaioT Ha BXOJbI JBYX 9IEKTPOHHbIX wacTOTOMepoB — 
UKaTOPOB HallpAKECHHOCTH SICKTPHYECKOLO MOJIA TPOSOBbIX OOIAKOB H BbICOTHI 
cTOHAXOMKeHHA 30HAa. Ha Bxoye NepBok Jammy 6PK3I] yacroromepa MHH- 
TOpa noua uMeeTca *usETp RC Ana ocnaOnenHua yactots: 20 Kru. [leper 
CKayl STOrO YacTOTOMepa TIpecTaBJAeT AHOMHOCETOUHHIM OrpaHHUuHTeb aM- 
uTyazpl. Tlepexoquaa web C MepBoro orpaHHYHTeA AMMMJIMTYAbI Ha BTOpOL 
we mpeyctaBaseT cooon dusstp RC. Bropok Kackaj, NOCTpOeHHbIM Ha amie 
4, TakxKe lipeycTaBaaeT cOOOM OrpaHH4HTeb CeTOUHOrO H aHOAHOrO TOKA. 
eTHH KaCKajl YacTOTOMepa HAeHTHYeH BTOpoMy. TpH KacKayla OrpaHuyHTela 
OOXOJHMbI JIA NOYYeHHA HMMYyJIbCa MOCTOAHHOM (OpMb! HU aMIVIHTYAbI, Hesa- 
‘CHMO OT WaCTOTHI IIpHxo_amlero curHasa. UacroTtomep B MpHHuune lpescraB- 
eT coOoH ABYXTOMyMepHOHHIN BbINPAMHTeIb, C MOMOL,bIO KOTOPOrO H3Me- 
(€TCA TOK Yepes KOHJeHcaTOp B 13000 pF. BempsamsenHoe HalipsKeHHe H3Mepse- 
yt UACTOTLI OTMeUaeTCH CTPeJOUHbIM TasIbBaHOMeTPOM (HH]MKaTOpOM oss) 
) WikanoH Ha 200 va. Jima ycraHOBKH HHAMKaTOpa MOJIA Ha HYyJIb Ha aJIbBa- 
yMeTp Yepes mMoTeHmuOMeTp 0,2 MQ u conporuBuenue 100 k® mogaetrca mocTo- 
HHOe HallpaxKeHHe, OOPaTHOe BHITIPAMJeHHOMY. PacwIMpeHHve WIKaJbl HHAMKa- 
)pa MOA BOGE CTOPOHE! OT HY A OCYHLECTBIAETCA C MOMOMIbIO MepeKMNOVaTeIA. 
BeJIMYeHHe MOCTOAHHOM BpeMeHH TOJBHXKHOM CHCTeMbIl raJIbBaHOMeTpa IIpO- 
2XOMUT OnaroqapaA MOAKMOVeHHIO MapasiesIbHO MMUKpOaMMepMeTpy KOHJCH- 
Tropa B 500 uF, uro nowHocThIO MKBUAMpyeT OMMHOUNBIC TOMexH. CurHad 
‘wacroroli 20 Kric pa3yemuTesbHoro KoHJeKcaTopa B 0,05 uF uepes auelKy 
Cc Mano MOcTOAHHOM BpeMeHH NocTymaer Ha CeTKy MepBoro OrpaHu4duTelA 
MILIUTY bl YacroroMepa HHuKaTOpa BbIcoTHI. Masa NocTO#HHaAd BpeMeHH 
Opava JA mogapseHua uacrorst 100 ri, H nponyckanua yacTors! 20 Kr. Ka- 
<ajl BbIMOJHeEH Ha paBoii nomoBHHe Jamibl 6H8. C anoga nepporo orpaHuun- 
aI Uepes KOHencaTop 500 pF ycusmeHHbili M OrpaHv4eHHbIli CHrHad MOcTyMaeT 
a ceTKy seBoll nom0BMHbI Jammbt 6H8, B WeMmb CeTKH KOTOPOHM BKJIOYeHO CO- 
poTupnenue 100 kQ yun cerouHoro orpaHHuenua curHana. C aoa WeBou T0- 
OBHHEI Jamupr 6H8 curuad MOCTOAHHOM aMMIIMTy{bl M POpMbI NWocTynaeT Ha 
MKOCTHBIi JenuTeb 13 KOHeHCaTOpa NocTOsHHOH emKocTH B 500 pF u KOH,eH- 
aTopa TlepeMeHHOM EMKOCTH C EMKOCTHIO TaK2KE NPHMEPHO B 500 pF. Ilepemen- 
bili KOHJeHcaTop 3yecb OepeTca [IA YCTAHOBKH HYJIA WHANKATOPa BBICOTHI. 
SPINpAMNIeHHOe TepMaHveBLM AuosoM JIT I-12 Hanpaxenne nonagaeT saTeM Ha 
TPCMOUHbI TaibBaHOMeTP HHJMKaTOpPa BbICOTHI CO wkKaionu Ha 200 wa, KOTOPbIM 
JIA 3AUlUTbl OT OMMHOUHBIX MOMEX 3alllyHTHpOBaH E€MKOCTHIO B 500 uF. Taa 
ACTATHBaHHA LIKaJIbl wacTOTOMepa Ha TasIbBaHOMeTp TlojlaeTCH MOCTOAHHOE 
allpsoKeHHe, 10 3Haky OOpaTHO BbITIpAMMeHHOMy. MuqUKAaTOpOM HamMdHA CH- 
Haya clyKuT mamma 6E5, BKMMOyeHHad B AHOA MepBoro OrpaHu4HTeA WacTO- 
OoMepa HHMKaTOpa Noss. 

Ta6nuual 
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TpagqyuposKa paquo30Hqa M0 Toso MpOMsBO_MNaCh B MCKyCCTBCHHOM movie, 
03/|aBACMOM C TOMONIbIO 9JICKTPOCTATHYeCKON MalMHbl MCKAY ABYMA jMCTaMH 
Keesa pasmepom 80 x 180 cm? KarKybIit. B TaO. 1 IpHBeeHbI pes yJbTaTbI TAKOW 
PayHpOBKH TIpH paccTOAHHH MexKy 3a0CTPCHHBIMH KOHIAMH ae 


185 cm u paccTos HHH Me@xKYy JIMCTaMM xele3a 2 M. B nepBo cTpoKe 3TOH Ta0- 
JIMUbI YKa3aHa pasHOCTh MOTeHUHAJIOB MexK/ly JIMCTaMH 2%Ke1e3a, BO BTOPOH 
TOK 30HJla. cx 

Kpome Toro rpaqvypoBka paqvosona MO HOMO OCyIeCcTBIANaCh TAKKE 
TOAKJNOYVCHHEM KOJNEKTOPa panwosona K Hallepey 3a]aHHOH pa3HOCTH MOTeH- 
WUHaOB C OMHOBPeMeHHOH uKcallvMeH NoKasaHuH MHAUKAaTpa NOMA paHoMpH- 
emHHKa. OnpeyesieHve Hallps2KeHHOCTH 9eKTPHYeECKOrO NO C YYCTOM BbICOTEI 
MOAbeMa 30HJa MO TOKY B KOJVJIEKTOPe IPOH3BOAHNOCb 10 (OpMyJIaM, NpHBeseH- 
HbIM y Benuna (?) uv Cumncona u Cxpelisa (*). [pagyuposka no qaBsenHio Ocy- 
IMeCTBIIAIACb B OODIUHON Oapokamepe HIF 
PajHO30HJOB C OJHOBpeMeHHOH (uKCa- 
wei Ha pajMOMpvHeMHHKe NOKa3aHy 
MHuKaTOpa BpICoTH!. JlaSopaTopHEIMm 
UCIbITAHHAMH YCTAHOBJICHO, ¢ UTO BIHA- 
lige 2.806 2 Hue TeMMepaTypbl Ha NOKa3aHHA 30H] 
He3HaYHTeIbHO, TAK KaK B NOeTe 30Hf 
HaXOJMTCA B TJIOTHO 3aKpbITOH KOPOOKe 
(cpeqHAA JJIMTeIbHOCTb MOweTa, IPH KO- 
TOpOH OOecheuHBaJICA Hae*KHbIM NpHeM 
curHasa, cocTaBsana 20—25 muuH.). 

PacueT BeIMUHbI Hallps2KeHHOCTH 
NOI MO WOKa3aHHAM MHAUKATOpA NOMA 
IIPpOH3BOMJICA Nocyie BBeEeHHA NOMpaB= 
KH Ha ycayky OaTapel, onpeyzeneHHyi 
a -- =e} ee B pesyJIbTaTe NpesBapHTebHbIX 1a60 


b/  SET OO! ousiaeet a ’ paTOpHbIX HCIbITaHHH. 3 
. BepxHaAA WacTb KOJJIEKTOpa C H0= 
-  MOMLbIO UponapauneHHoro WIHypa AIM= 


' HOH 5 M NOABASbIBaNaCb K OOON0UKE 
6-4-0 -~6 202 6 10 % 68M pyanyosonqa, K HMKHeL YaCTH KOMNeKTO- 
aa r a ey pa Mo_BeWIMBasIcA HEOONbINOH Tpy3sHK. 
Gh pon nan Minlehon 9 VIL 1955 a 0,2 Kr qua ipunanue He sibiidint 
B moment Bemycka (18 4. 13 Mun. Mo Mect- KOJWJI€CKTOPa BEPTHKAJIbBHOW OPHEHTallHn. 
HOMY BpeMeHH} faBsIeHHe H TeMMepatypa y Iloypbem SOHJOB OCYIICCTBJIAJICH Ope 
eat ae 742 a pT. es re 2 A nomoujH o6onouek Ne 100 u Ne 150¢ 
Pesyaorar  sonaupenayis,¥avenoaDrrod nonpeoit cHa0h 2,7—2,9 xr. Bec Kan 
MeHT Bbimycka (174. 05 mun. tio MectHomy OPO 3OHJ{a C KOJWIeKTOPpOM HW qobaBou~ 
BpeMeHH) JaBseHve H TemMMNepaTypa y semiu HbIM TPy3HKOM Ha HHKHEM KOHUe ko 
So cama iok aon meee TesTOPA cocrasnan 14 kr. 
ane’ KM. Ha OcaAX neces Gonemetal Ha- PesyubTaTbl SOHAMPOBaHA Tposo~ 
IIps2KEHHOCTb SIeKTpuYecKoro Moa B B/em, BBIX oOlakOB NpHBeyenbl Ha pue. 3. Jlan= 
Ha OCAX OPANHAT — BbICOTa B KHJIOMeTpax. HbIC OTEMMepaType BO3SAyXa Ha BbICOTAX, 
SECU PS 0eH Oa | Zen. = 10 BicM,  yaHeceHHBle Ha PHC. 3, NomyyeHbi pac~ 
eipen ea oe tt at yeToM. Jia OobweH HayexHOCTH 93STHI 
JAHHbIe CONOCTABAIHCh C pe3yJIbTaTaMya 
paquosoHnupoBanHa aTMocdeppi 3a OnMxKalwui cpox. M3 rpaduKos puc. 3.. 
BHHO, YTO OONaCTb M@ExKy H80TepMamu 0°—10° aBaaeTcA OOacTbIO pasyzeme- 
HHA B OOMAKe 3ApAROB NPOTHBOMOJORKHHIX 3HakOB. HavOonpuiaa s3adpuKcupo- 
BaHHad HaMH HallpA*KeCHHOCTb 93JIeKTpHYecKOrO MOA cocraBaana 200 B/em,. — 
B 3aKJOUeCHHe BbIpaxkalo HCKPeHHIOIO NpHsHaTedbHocTh MW. M. Kanaany, 
OKa3aBLUeMYy MHE OOJIbITY!0 NOMOIb B KOHCTpYKTOPCKOH YacTH pasoTHl. 


ig - 6 0 oF 0 BT Boe 


Tloerynuso 
26 IX 1955 
UMTHPOBAHHAA JIMTEPATYPA 


1R. Belin, Proc. Phys. Soc., 60, Ne 240 (1948). 2S. Chapman, Fin. Rep 
Stanf. Univ. Dept. of Phys, 1949. ®G. Simpson, F. Serase, Proc. Roy. Soca 
(London), A 161, 309 (1937). 
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Horsann Akanwemun nayrx CCCP 
1956. Tom 141, N 4 


BHO®H3HKA 


T. M. KOH PATbEBA 


AHHHE WATOJIOTHYECKHE H3MEHEHHS B KOCTHOM MO3ry 
MBOTHbIX MPH BO3AEMCTBHM MPOHHKALOUIELO H3JIYUEHUA 


(ITpedcmaeaexo axademuxom JI. A. Op6eau 30 V 1956) 


€CMOTPA Ha OOWHpPHYy!IO JIMTepaTypy MO paHHHM JIyyeBbIM H3MeHeHHAM B: 
BeETBOPHBIX OpraHax, HCCJIeqOBaTeJIH He JalOT OMHO3HAYHO"O OTBeTAa Ha BOMpPOC 
OKe IIOABJICHHA H XapakTepe MepBbIX H3MeCHEHHH B KPOBeETBOPHbIX OpraHax 
e oOsyueHua. Baym (') omnchipaeT NOABIeHHE KJICETOUHIX OCKOJIKOB B KO- 
M MOSry KPOJIHKOB Yepe3 3 aca Nocye peHTreHOBCKOrO OG6syueHHA B. 
800r. Bosppoy u Tyaanuc (7) Ha6mogamu y OerbIxX MbIIUeH Yepes 3 Yaca Tocsie 
yueHHA NopaxkeHve JIHMIb KMeTOK SPHTPONOsTHYeCKOrO pAfa, a H3MeHEHHA 
MaN06NacTH4ecKOM pay Yepes 12 yac. (qo3a 1000 r). Posen c coaBropamu (?): 
BHJIM H3MCHeCHHA B KOCTHOM MO3ry B TeveHHe MepBbIX CYTOK, a HeEKOTOPbie 
‘OpbI BMepBbIe COHAPY2KHJIH HX Yepe3 OHH HU axe Boe cyToK. H. M. Bapa- 
ja (*) He HaOOfjasla B KOCTHOM MOSry OeJIbIX MbIWel cpa3y Nocule oO y4eHHA 
ose 700 r u axe 1000 r Ha OObIUHBIX PHCTONOrHYeCKHX IpelapaTax HHKaKUX 
‘JIOHEHHHM OT HopMpbl. IlepBble He3HaYHTeJIbHbIe H3MCHeCHHA OTMEeWAJIHCb ClO 
ye3 1 "ac H WHIb Yepe3 4 YaCa OHH CTAHOBHJINCb Ooslee pe3KO BbIPaXeHHbIMH. 
A Pa3JIHUHA B aHHbIX 3aBHCAT B 3HaYHTeJIbHOM CTeIeHH OT IPHMeHEHHBIX Me- 
JOB HCCJIeJOBaHHA. 

B cas34 c 3THM QA OOHAPy2KeHHA B KJeTKaX HaHOosIee PaHHHX HU TOHKHX 
MeHeHHI HeOOXOJMMbI MOHCKH HOBbIX, OoJIee COBePUICHHbIX MeTOJOB MccwJe- 
3aHua. B sTOM HalpaBsJeHH NpescTaBaeT OobWOH HHTepec NOABHBUUAACA 
qocmeyqHee Bpema paOota M. H. Meiicena u B. A. Conyax (°), B KOTOpOH aB- 
Jbl MeETOJOM JNOMHHECUCHTHOH MMKpOCKonuN OOHapyxKuIN cHelnpuyeckue 
M€HCHHA, IPOHCXOAUHe B KOCTHOM MOSTy B HepBble 4aCbl NOCMe BOsfelCTBUA 
HTTeHOBCKHMH JlydaMu. 

Llenbio HacTOAIero UCCeqOBaHHA ABAIOCh U3y4eHHe MpeHMyllecTBeHHO 
HHUX H3MeCHeCHHH, HaCTyMaloljMX B KJleTKAX KOCTHOFO MOsra NOj| BJIMAHHEM 
HTTCHOBCKHX JIyyeli. Pa6oTa MpoBosuacb MeTOJOM JIOMHHECIIEHTHOH MH- 
OCKONHH. ITOT MeTOA No3BouHeT HaOMIOAAaTRK PaHHHe H3MeCHeCHHA B WHBbIX 
eTKAaX, HeyslaBsIMBaeMble OObIMHBIMH MeTOJaMH. OcHOBHOe BHHM@aHHe HaMu. 
lO OOpallleHo Ha Te H3MeHEHUA, KOTOPbIe MPOMCXOAAT B KOCTHOM MOSTy Cpasy’ 
cle OOY4eHHA H B TepBble Yacbl HW CYTKH. 

Kpbicbl H KpOwHKH Mo_Beprasucb OOUleMy PeHTTeHOBCKOMY o6y4eHHt0: 
yo3ax oT 300 go 900 r. , 
Toruac 2Ke H B pa3AHUHbIe cpoKH Hocue OOmyueHHA (go 21 CYTOK) KOCTHBIL 
8r H3BJIeKasICA U3 OombuieOepuoBOH KOCTH HW HeMeVIeEHHO MOMellaJICA B PHH~ 
JOBCKHI pacTBOp c cbryopoxpoMoM (aKPHJMHOBbIH OpaHKeBbIH C nooapue- 
em OCHOBHOrO (byKcnuna). Mcceqopanve Mp NOMOUIM JIOMHMHECHeHTHOH YyCTa- 
BKH MOXKHO OblIO HAYHHATb Yepe3 HECKObKO MHHYT Hocye ITOH o6padoTKH. 
OMHHeCICHTHO-MHKPOCKONMYeCKHe aHHble COMOCTABIAINCb C MAHHbIMH, MO/y= 
JHBIMH OObIUHbIMH I[MTOJIOrHYeCKUMH HM FeMaTOJOrHyeCKHMH MeTO/aMH. 
@YOpOXpoM aKPHAMHOBHIM OPaHKeBbIH, CBASHIBAACH C A/CPHBIMH H TIpoTo~ 
a3MaTHUeCKUMH OesIKaMU, a TakoxKe Je3OKCHpHOoHyKJIeompoTeHOM, Mpuyacr 
py H WMTOMa3sMe CMOCOOHOCTh CBETHTbCA S3CJICHBIM ILBeTOM pa3iHuHOH HH 


JCHBHOCTH HW OTTeHKOB. PHOOHYKJICHHOBad KHCJIOTA B ILHTOMNWNASMEe, coeHHAACh: 
8% 


© 3THM 2Ke (pILYOPOXPOMOM, JIKOMHHECIIUpyeT APKO-KpacCHbIM UBeTOM. OTO NOKasali 
B paoorax M. H. Melicena, T. M. Kongparee son u IT. A. TlomomjHuKoson (°, 
Pasnuuua B cBevenuu PHK u JIHK nogrsep»xgeno Melicenem u Kopyar 
HbIM Ha MOJ[@JIbHbIX OMbITAaX C HYKJeOMpoTeHqaMu HU HYKJICHHOBbIMH KUHCJO 
Tamu (°). ; 
B >xKMBBIX HeMOBpeXCHHBIX KJIeTKaX KOCTHOrO MOsra HeOOMyYeHHbIX 2K 
BOTHBIX AepHad OOOMOUKa, ARPHIUKH HM AepHad 3ePHHCTOCTb CBeTATCA APKO 
3eJICHbIM IBeTOM C pa3IH4YHOM HHTeHCMBHOCTbIO, BbIeAACb Ha (pone Coulee TY 
CKO CBeTAIelica Kapvomumdel. Luronsasma JKOMHHECILMpyeT TCMHO-3CJICHBIN 
HB Heil OTUeTIMBO BHJHbI BKJIOUCHHA ApPKO-KpacHoro wWBeTa. Pasuble KeTOU 
Hble (POPMbI KOCTHOTO MO3ra XOPOIIO pa3JIHUHMBI. ; 
Cpa3y xe mocue o61y4eHHa B Jo3ax 600r — 900r (npakTuyecku yepes 10> 
15 MMH.) H3MeHeHHA y2Ke MOXKHO HaOMO0faTb y 3HAYMTEbHOM YaCTH KJIeTOK 1 
MIpuMepHO y ofHoli usITO YacTH Bcex KJleTOK mocse Josbt 300 r. Uepes | ua 
9TH H3MCHCHHA YCHMBAIOTCA MU BUAHbI Y NOAaBMAIOUerO OOJIbUIMHCTBA KJIeTOK 
KuerouHbie H3MeHeHHWA Ha4dHHaIOTCA C TOrO, YTO AepHble CTPyYKTYPbl CTé 
HOBATCA Golee TpyObIMH; OHH MpOfOMKAaIOT CBETHTbCA 3eJIEHbIM, HHOra C O€ 
JICCOBATO-3EJICHBIM OTTeCHKOM. SaTem rpy60 CTPpyKTypHpoBaHHoe sAjepHo 
BeIIeCTBO KOHIGHTPUPyeTCHA OKOJIO AepHOH OOOJOUKH, BbISbIBAA >THM €€ Pe3KO 
WU HepaBHOMepHoe yTouleHHe. CBeyeHHe B LEHTpaJIbHOM YaCcTH Apa NocTeneHH 
TyckHeeT. B KoHeYHOM CTaqHH yTOJMeHHad OOO0UKa Apa paspblBaeTcA UH p 
layjaeTca Ha wacTH. Oguako yallle, ocobeHHO TPH JeHCTBHH OoOwIbIUMX N03, pach 
Apa UpOWCXOAUT 3HAUHTeNbHO PaHbllle, Ip 9TOM AepHoe BellleCTBO KOHJeCHCH 
pyeTca B rpyOble roMOreHHble CKOMJICHHA Pa3HbIX pa3MePOB, KOTOPble NpoOOU 
XKalOT JOMMHECILMPOBaTb APKO-3eJIeHbIM HM CBOOOAHO JlexKaT B KJeTKe. Of 
COXPAHAIOT CBOIO (OPpMY H CBeyeHHe B TeYeHHe HEKOTOPOrO BpeMeHH TocJe pace 
maja KI€TKH. STO M eCTb KJIETOUHbIE “OCKOJIKH», «OOJIOMKH», OMMCaHHbIe MHO! 
TMMH aBTopaMH. 
Takue u3MeHeHHad (HauHMHalollMecd c orpyOeHua SAepHBIX CTpyKTYyp) 
HaOsIOfaloTCA cpasy %e MOcWe OKOHYAHHA OOMYYeEHHA ake IPH OTHOCHTeJbHC 
HeOoubIwHXx Wo3sax. Mx MOKHO OTHECTH K HaHOoNee PAaHHHM TIPOABJICHHAM KJIe 
‘TOUHBIX MOBpexyeHuh. CBoero MaKCHMyMa OHH jlocTHraioT Yepes 3—4 uace 
mocsie OOsyueHHus. i 
ANepHble H3MeHeHHA, NOABIAOWMecH B Oosee MOsqHve CpoKH (B cepesuHe 
TI€pBbIX CYTOK H COXpaHAIolvecA BIOTb FO 5 CyTOK), HMeIOT HHOW xapaKkTep 
B sTom curyaae HaOsoaeTCA TOMOreHH3alNA AepHOrO BelllecTBa, 6e3 ero pac 
-CJIOCHHA HW pacnaya. SjfepHble CTpyKTypbl HOCTeMeHHO CTAHOBATCA BCe MeHeé 
WM MeHee OTYCTIMBbIMH H B KOHI€ KOHI[OB COBepIeCHHO Hepa3JIH4MMbIMH. Cpe 
‘YeHHe 3eJICHbIM TIOCTeMeHHO TYCKHeeT, 3aTEM APO COBCeM TepectTaer JIOMH 
HECWMPOBATh HW MpefcraBsaeTCA onTuyeckH wnycTpIM. IIpogqomKaer cBeTuTbes 
APKO-3eJICHBIM TOMbKO ero OOOMOUKA H OMHO-7Ba APbIIKa, KOTOpble wa 
CTO CBeETATCA PO3OBbIM I[BETOM. OTH H3MCHeCHHA, NOBHMMOMY, COOTBETCTBYIOI 
JIM3MCy Apa uv HauMHaoTcA c JenomuMepu3anuu JIPHK. 
OnucaHHble AepHble H3MCHEHHA COMPOBORKAAlOTCA TAaKKe U3MCHEHHAMH CO 
CTOPOHbI WHTONMasMbl. TlocuequHe BbIPaxKeHbl MeHee Pe3KO H 3akMLIOVAIOTCA 
TIOUTH NMOJIHOM MCYeCSHOBeEHHH rpaHyJ, CBeTAWMXCA KpacHbIM. HaOsmrogarore 
OHH y BCe€X KJIETOUHBIX (POPpM, HO IIPeHMYIeCTBeEHHO Y MOJIOMbIX KJIETOK MU3I0 
OjlacTHYecKkoro psja. 
Kpome OmMcaHHbIxX KapTHH JeCTPyKUHH MOXxKHO HaOm0,aTb NOBpexyenuA 
KJIeTKH COBEPWeHHO HHOrO XapakTepa. OHM HauMHaIOTCA C M3MeHeHHE B LATO 
Mla3sMe, B KOTOPOH HakalIIMBaeTCA, MOUTH CIJIOWb ee 3alOJIHAA, OTPOMHOe KO= 
JIMYECTBO MeJIKHX TpaHyJ, JIOMHHECIMPYIOUNNX APKO-KpacHbim. SIqpo crano- 
BHTCA IOXO Pa3JMUHMbIM, CFO KOHTypbl C1a60 MpOCBeYHBAIOT Yepes cnOMIHOE 
KpacHoe CBedeHHe WHTOMMAasMbl. OOoouKa Apa MepectaeT JNOMMHeCIMpoBaTD 
3eJICHbIM H HAYMHAaCT CBETHTbCA XKCJTHIM, 3ATEM OPaH2KEBbIM HM, HAKOHEL, KPpacHbIM. 
ApbILIKH CBeETATCH TaK2Ke MHTCHCHBHO KPaCHBIM. OTOT WHK H3MeHeHHit 3aKaH 
4HBaeTCA TEM, YTO ARPO NepectaeT ObITh BUAMMbIM, a KJIETKH TPOWSBOAAT BMe- 
YaTJIeHHe KPaCHbIX IWapos. 
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Miapactanve Kpacnol (bulyopeclleHuMH HauHHaeTcA B TeveHHe MepBbIX Yacop, 

rMracT MaKCHMyMa K KOHILy MepBbIX CYTOK HM COxpaHsleTcCA B TeyeHHe 
)6 fuel Mocne oKOHYaHHA OOyYeHHA. OTUM W3MeHeHUAM No,BepraioTcs 

KJICETOUHbIe (OPMBI, BIVIOTh JO 3peJIbIX MelKOIHTOB. 
jHeoOxoquMo OTMeTHTb, UTO Y KPOJHKOB KJICTOUHbIC H3MCHEHHA B KOCTHOM 
ry XapaKkTepH30BaJIHCb IIPeHMYIeCTBeHHO HapylieHHem pHOoHYyKJIeHHOBOrO 
eHa, a Y KPbIC ObIM BbIpaxKeHbl HaNOosIee pe3KO KapTHHb! pactaya sjep- 
© BelllecTBa. Kak HaM yflaJlOCb BbIACHHTb, QgmucaHHple Melicenem u 
Wak SAPKOJIOMHHeCIMpyroulve s3eJIeHbIM MHKPOHeKpOTHYecKHe OUvarH, 
BJIAIOWHeCA B KOCTHOM MOSry B TlepBble Wacbl NWocse OGMyYeHHA, COCTOAT 
)KIETOK, B KOTOPBIX MPpOHCXOAUT Mpouecc paccoeHuA WH pacnaya aAqepHoro 
ecTBa. OTHM OOBACHAeTCA TO, YTO (eHOMeH, OOHapyxKeHHbI Meiicenem u 
ijak, MOCTOAHHO HaOsMOasICH HAaMH Y KpbIC H CpaBHHTeMbHO pefKO BCTpe- 
CAH Y KPOJIMKOB. 

CooTBeTcTBHe MHKPOHEKPO30B KJleTKaM C pactayoM sjepHoro BelllecTBa Oj- 
ipoxKaeTCH Tak»Ke OMbITaMH C BBeJeCHHeM KpbicaM 9MOMXHHA — BelllecTBa, 
THpyiollero felicTBHe H3yYeHHH. Bo3snuKatollve No, BIMAHHeEM TepalleB- 
e€CKHX H cyOJleTasIbHbIX 03 9MOuXHHAa (1—2 mr Ha | Kr Beca %XHBOTHOFO) H3- 
€HHA KJI€TOK KOCTHOrO MO3ra pe3KO OTJIHYAIOTCH OT TeX, KOTOpbIe HaGJIIO- 
TCH MOce BOSMeHCTBHA JIYYHCTOH SHEPrHH, H MHKPOHEKPOSb! B 9TOM CJlyyae 
o6pa3yrorca. Jluiib pu OUeHb OOMBIINX eTaIbHbIX O3ax SMOuXHHa (10 Mr/xKr) 
JeTKaX TIPOHCXOAHT THMMYHbIN paciiay’ AyepHoro BelllecTBa HM IPH COOTBeT- 
ylolleti oOpa6oTKe tb yopoxpoMaMH MOXKHO OblIO BUAeTb AAPAKTePHO JILOMH- 
UMpyrollwe MHUKPOHEKPOSbl. 

Ha oOprmHpix rucTOOrHyecKHX TpenapaTaX Ma3KOB H Cpe30B KOCTHOrO Mosra 
ta BHJleTb TEX PAHHHX CTA MOBpexKAeHHA KJeTOK TMocye eHcTBUA 

HCTOH SHeEpruu, KOTOpble OOHApy2XKHBAaIOTCA MPH MOMOMMIM JIOMMHeCIeHTHOTO 

toa. IIpH usysenuu (MKCHpOBaHHbIX THCTOMOPHYeCKHX NpenapaToB MbI 0O- 
PyXuBaH, KaK H [pyrve aBTOPhl, JIHUWIb Oosee rpyOble H NO3HWe KapTHHBl 
leTOuHOoro pacnaya. 
VUcnomb3ya MeTOoj, JIOMHMHECIeHTHOM MAKPOCKONMH, Mbl CMOraM HaOsO,aTb, 
O ABJICHHIO KAPHOPeKCHCa H MOABJIEHHIO K“OCKOJIKOB», <OOJIOMKOB» KJIeTOK, TIpeyl- 
SCTBYIOT CJIOXKHbIe, MOCTeMeHHO pa3BHBaIOUlMecH H3MeHeEHHA Apa WH WHTO- 
la3sMbl. Ta2KecTb HW rulyOHHa KJICTOUHBIX NOBpexkeHuH WU TeMI] HX Pa3sBHTHA 
BHCAT OT JO3bI PawuallHu. 

Takum o6pa30M, JleTaJIbHOe JIOMHHECIEHTHO-MHKpOCKONMYeCKOe HCCIeNO- 
He HavaJIbHbIX H PaHHHX MS3MeHeHHii KeTOK KOCTHOrO Mosra OOJYYeHHEIX 
HBOTHDIX MOSBONHIO Ham: 1) NpoceqUTb B HHAMMKe NOBperxkeHHA AMeCPHbIX 
IMTOMNAa3sMaTHYeCKHX HYKJeOMpoTenfOB; 2) yCTaHOBHTb, YTO NpH JNOMHMHe- 
(eCHTHOM HCCuIeqOBaHHH ygaeTCH OOHAPyXKUBaTb TaKWe HauaJbuble WHTOMOTH- 
CKHe HapylIeCHHA, KOTOPble He BbIABJIAIOTCA OObITHBIMH IMTOJOTHYeCKHMH Me- 
yjaMH u 3) MOATBepyuTb AaHHble Meiicena u Conqak 0 paHHUX MOABMeCHHAX B 
\CTHOM MO3ry MHKPOHEKPOTHYeCKHX OYAPOB, BbIABJICHHBIX JIFOMHHECIEHTHBIM 
-TOJIOM. 

Llentpasibubiit Hay4HO-HCCAeAOBAaTeIbCKUH Ilocrym“u10 
peHTreHo-pagMoOrMyecKHH HHCTHTYT 29 V 1956 


IIMTHPOBAHHAA JIMTEPATYPA 
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H.®. BapaxKkuna, Bananne pentrenoscKol payualli Ha KPpOBOTBOPCHHC, Tiucceptauus, 
scT. Mopou. 2xuBoTH. AH CCCP, 1955. ° M. A. Meficenb, B. A. Congzak, 
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Jloxnagn AkagemMuu Hayk cccP 
4956. Tom 4111, Ne 1 


» 


BHO@HSHI 


r. H. PAYTHAH 


LBETOPA3JIMUEHHE AHOMAJIBHbIX TPHXPOMATOB 
(IIpedcmaszeno axademuxom A, H. Tepenunoia 31 XII 1955) 


1. Peneii, KoToppili eme B 1877 Tr. OTKPbIJI AHOMAJbHbIC (POPMb! UW BETOBO 
3peHHA, UpHuel kK MpescTapBieHHio 06 aHOMaIHH KaK Pa3HOBH] 
HOCTH UBeTOBOrO 3peHHA, CYWeECTBYIOWeH OOOCOOMeHHO OT TOTO HAM AP 
roro YpOBHA OCTpOTbI WBeTOpasJIHYeHHA (7). 

2. Tlosquee, OHaKO, BO3HHKIH Oowlee IlyTaHble B3rJiAfbl Ha aHOMAal 
HYIO TPHXPOMa3HIO H, COOTBeTCTBeHHO, HCKaykenHaA kNaccHpuKauHA (?). 

XapaktepHbii mpuMep Tako MpOTHBOpeyMBOCTH MpefcTaBsAAeT o630p 7 
(beKTHBIX (POPM LWBeTOBOrO 3peHHA, WaHHbI Kenbuepom (*). C OHO CTOpPOH 
OH MHWeET: «THM NYTeEM MOKHO OOHAPYKHTb MOJHbIN NMepexo OT pa3in4 
cTelleHeli AHOMAJIbHOCTH BIJOTb AO KpacHo-3eeHOK UBeTOCeNOTHI (T. €. WO 
XPOMATH3Ma), H 39TUM Oe3 Tpyfa AOKasaTb, YTO MpOTAHOMaJIbl Nepexoft 
B HpoOTaHonmoB, a feliTepaHomabl B elTepanonoB 6e3 kakoro-suHt 
yeTKoro pasrpanuuenus». Ho B ApyroM MmecTe Mbl unNTaeM: «AHOMAJIbHE 
TpHXpoMasHA H KpacHO-seyleHad UBeTOCAaOOCTh He CoOBMaaiwoT pyr 
IpyroM: Ip Neppoli BcTpeyaeTcaA axe CBEPXUYBCTBHTEJIbHOCTb, NO KpaHHe 
Mepe JIA O§HOTO UBeTa, H, HaOOOpOT, HeECMOTPpA Ha OTCYTCTBHe aHOMAJIbHK 
CTH pesleeBCKOFO paBeHCTBa, MOMKET HMCTb MECTO CHHKCHHE KpaCHO-3eJseHOR 
pasmuuenua». B camom 3armlaBHH § 3: «Kpacno-3eneHaA wBeTocsadoctTE 
aHOMaJIbHad TpHXpOMa3HA» y Hero IPOTHBONOCTABJIeHbI 3TH [Be KaTeropHl 

E. B. Pa6xun u JI. I. Herno (*) gator takoe onpefenenne: «[lepexog 
HbIe (POPMbI K AHOMAJIbHOH TpHXpoMasHH OeccHOpHO CyLIecTBYIOT, HO He 
HOPMaJIbHOH TpHXPpOMa3HH K @HOMAJIbHOH, a KaK OHH 3 MpOMeKYTOUHBI 
THNOB M@XKAyY HOPMaJIbHOM TPpuxXpoMa3veli H AuxpomMa3zuel» (*). 

O6bekTUBHYy!O MpWyHHy Tako ChyTaHHOCTH npescTaBseHHH MOXKHO BUHeT! 
okay, B TOM, YTO MMeEBIUAACA alMapaTypa (aHOMaJIOCKOMNbI) BbIABJIAAa ria 
HbIM OOpa30M aHOMaJIHIO HW AMxXpoMaTu3M. OcTpoTa UBeTOpasIHYeHHA NpOABAF 
JaCb TOJIbKO MOOOUHbIM OOpas0M — B «lIMpoTe» pasOpoca noka3saHHi. TowbK 
OUCHb CHJIbHOe 3aHH2KEHHE OCTPOTH! IBeTOPASIHYCHHA BbISbIBAaIO K CeOe BHP 
MaHue («cyOquxpomatp» Tétauna (°), aHoMambl Kacca A no Pa6xuny). | 

Muorue aBropbl Obiv1H (akTHYeCKH HeWaJeKH OT 3aKJIOUCHHA, YTO COBMECTHBI 
IIPOABJIGHHA AHOMAaJIHH H WBeTOcNaOocTH — 3TO *akTbl HX B3aMMHOTO HaJOweE 
HHA, HO HE OpranwyecKoH B3aHMOCBA3H. OyHakO STO 3akJIIOUCHHe HHKEN 
KpomMe Pesies, He OblmO CfemaHO Cc onpeyesIeHHOCTbIO. 

B JlaibHeliWeM Mbl I1PpHBOAMM Hall OMbITHbIe JaHHbIe, KOTOPble XapaKTepy 
3ylOT WBeTOPa3sIMYeHHe AHOMAJIOB WM MOAKPeMIAIOT NOMOOHHI BEIBOA. Ha pane 
onvcaHHOM mpHOope (°) (CqBOCHHOM TPeXUBETHOM KOJIOpuMeTpe) onpefensamHe 
NOpOr WBeTOpasMYeHHA JIA PAa UBeTOB (B (opMe NOpOroBblx SmHNCOB). OH 
ycCTaHaBJIMBaJIMCb Ha MJIOCKOCTH, 3afaHHOW TpeCMA THMHYHbIMH OCHOBHBIMH ILBE 
Tamu Ko, 39, Cy TpexuBeTHoro KosIopHMeTpa. OcoGeHHOCTbIO Haluero CABOeR 
HOrO KOJIOPHMeTpa ABJIACTCA TO, UTO BCE H3MCHCHHA WBETAa MPOHCXOAAT Ha He 
MCKJNOUHTEIbHO B STOW MOCKocTH. HayabHoe paBeHCTBO Mosynoseh B 9STO 
mpHOope OsHayaeT HE TOMbKO KOJOPHMETPHYeCKOe PABEHCTBO NO LBeTY; HO - 
(pusH4eCKOe PABEHCTBO CNEKTPaJIbHbIX COCTABOB, MPHeMseMoe, ceMOBATebHC 
AA JOOOTO Ma HC HOPMAJIbHBIM, H C AHOMAJIBHbIM WBETOBbIM 3peHHeM. Onpé 
AeNeHve NOPOroB NPOW3BOAMOCh NO paHee BbIpaOoTaHHOl MeToguKe (°) Bao 
6 QMaMeTposB Noporogoro avmHMca Ha OCHOBe 5 OTCUCTOB Ha KaKJOM ero KOHUE 
Kaxkfbii auiuiunc onpeyensasica 3 pasa c NPOMeKYTKOM B HECKObKO Aue MEK] 
OTACJIbHBIMH ONpejeseHuAMH. 
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gia Oth O16 416 - 
‘a v10 


O44 


G15 O16 i7 


[058 059 060 041 


G08 Q07K 


ic. 1. Homepa coorsetcTByioT HOoMepaM HaOmloaTenef B Ta6n. 1. K — Kpacubli, 3 — senenpiit, 
2—romnyook, #¢ —xenTH, B— uctounux B 


111, No 1, Payruan 


MCTeMa ONpeyevleHHA WBeTa aHOMaJIa, BOOOMIe TOBOPA, HUKaK He cBasaHa 
ICTeMOM HOPMaJIbHOro TpHxpomMata. OnH cocymlecTBy1IoT 6e3 BO3MOXHOCTH 
leTHOrO Nepexofja Mexyy HuMH. [losromy 3yecb npHxoAuTcg O6eAHUTD co- 
KaHWe NOHATHA I[BeTa KaK CBOHCTBA «rpyIIIIbI ORMHAKOBO BbITAAULAX W3JLy- 
1M» JO OMHOH KOHKpeTHOH «TOUKH» H3 STOM TpynMbl, HMesd B BUY anupie 
KpeTHbI€ H3J1yYeHHA B KOJIOPHMeTpe, HMeIONIMe JIA HOPMasIbHOro rasa 
ta Ko, Sos Cy. 

B oOTHOWeHHH aHOMAaJIbHOTO TPHXpOMaTa HMeeTCH TOKO OHA 
MO2KHOCTb — KOHCTATHPOBAaTb B OMbITe COUeTAHHA STHX KOHKPETHBIX H3J1yUe- 
6e3 KaKHX-1HOO MpHoOmeHHl ciloka MH JPyrux «OMMHAKOBO BbITIA ALIX» 
yyeHult. ToubKO C TaKOl OrOBOPKOH MOXKHO NOMb30BaTbCA PpacbHKaMy I[BerT- 
TH HOPMaJIbHOrO TPH XPOMATA C LeJIbIO COOTHOCHTEJIBHOPO H300PaxKeHHA CBOHCTB 
MaJIbHOrO UBeTOBOrO 3PpeHHA, B YaCTHOCTH, OCTPOTbI WBeTOpa3sMYeHHA. 
Ha puc. 1 moKa3aHbl B CHCTeMe KOOPpAHHAaT WBeTHOCTH MpHG6opa (K, 3) * 
OTOBbie JJJIHMCbI HOPMaJIbHOrO TPpHXpoMaTa H psa aHoMasioB. XapakTepnu- 
KH STHX HCIbITYeMbIX, THOJyYeHHbIe* Ha aHOMasocKone TOU (*), janpi 
aOn. 1 B Bue TOKasaTeIeH AHOMabHOCTH Ny. M3 Tab6nMubI BUAHO, YTO 3TH 
TaHOMAJIbI H JeHTepaHOMavJIbl OOpasyioT AOBOJIbHO OAHOPOAHbIe Ppyiibl TH- 
HbIX AHOMAJIDHbIX TPHXPOMATOB. QJVWIHIIChI Ha puc. | Hao paccMaTpHBaTB 


Ta6auna 1 


Hopma IlporaHomasusa Jlei repanomaun 
No 2 N 3 Ne & Ne 5 Ne 6 Ne 7 No 8 N 9 No 10 | Nit Ne 12 
A.M.H.| 3.B.A. | A.E.B. | C.P.B.| H.H.A.|{1.0.®.| 0.9.11. | M1.£.A.| ©.C.B.} X.B.11.|H.10.J1.| C.B.H. 


3,5 | 3,3 | 3,5 | 3,5 | 4,2 3,5 | 2,8 | m8 


7 4,05 | 0,30 | 0,28 | 0,28 


< w300paxkeHue Ha MIOCKOCTH WBeTHOCTHOrTO rpaduKa Ko, 3o,Cy WOpPo- 
BHxX AIA AHOMAJIOB KWBETOBHX HepaBeHCTB, Kak 
ma MpPpeAcTaBAAWTICA AAA HOPMANAbBHOrO, raasa, 
OTH pe3yJIbTaTbI C MOJHOH ACHOCTbIO MOKa3bIBalOT, YTO, HECMOTPA Ha OfU- 
KOBYIO WIM OJIH3Ky!0 CTCMeCHb aHOMAJIbHOCTH (MOKa3aTeJIb 4), NOPOroBble 
MMNCbI Y Pa3MUHbIX HCIbITYeMbIX MOFYT BECbMa CHJIbHO BaPbHPOBATb B CBOHX 
3Mepax. Y ucnpiryempix H. H. A. ** u I. O. ®. no cpaBHenuto c HOpMor 
ic. 1) HaOOJaeTCA HECOMHEHHO CBepxOCcTpoe WBeTOPa3JIHYeHHe, B TO BpeMA 
K ucnbiryempix C. P. B., X. B. I. uC. B. H. nemb39 Ha3paTb MHaye, Kak 
eTOCIAObIMH AHOMaJIaMH. 
OTH (bakTb! CBHJETCLCTBYIOT, YTO OCTPOTa WBeTOPAa3sIHYeHHA WH aHOMaJIHA 
KTPaJIbHOM YYBCTBHTEJIbHOCTH MIPHCMHHKOB CeTYaTKH BeCbMa MaJIO Mey 
OH CBA3aHbI. STHM MOATBepKAaeTCA a9KBaTHOCTb BbIABAHYTOM HaMH KJlac- 
buKalluu cbopm wBeToBoro 3peHHa (*), MoMycKarouleH, MOMHMO HOpMBI, Mpo- 
MCHHA I[BeTOCIaOOCTH HM AHOMAJIbHOCTH, MOPO3Hb HJM B pa3JIMYHbIX KOMOH- 
IMAX, C Pa3JIMYHOM BbIPaxKeHHOCTbIO, HO 6e3 OOA3aTeIbHOM B3aHMMOCBSSH. 

Tlocrynuio0 

19 XII 1955 

WUTHPOBAHHASA JIMTEPATYPA 


1j. Rayleigh, Nature, 25, 64 (1881). *%D. Judd, J. Opt. Soc. Am., 33, 294 
13); Color in Business, Science and Industry, 1952, p. 69; M. RTS Je 2, 
ndriss der Farbenlehre, Leipzig, 1940, S. 76; W. Trendelenburg, Der Gesichts- 
1, 1943, S. 89, 94, 98, 102; Y. Le Grand, Optique physiologique, 2, Paris, 1949, p. OLon 

D. Wright, Researches on Normal and Defective Color Vision, L., 1946, p. 297, 303. 

. Koellner, Bethe’s Handb. d. norm. u. pathol. Physiol., 12, H. 1, 1929, S. 502. 
. B Paoxun, J. fF. Herao, Bectu. oprammonorun, 17, Ne 5, 637 (1940). 
. F. Géthlin, Abderhald. Handb, d. biol. Arbeitsmethoden, Abt. V, Teil 6, 1926, 
210. ®©T. H. Payruan, JAH, 92, Ne 5, 943 (1953). *7F. H. Paytuan, JAH, 
Ne 1, 99 (1950); Becru. orammonoruy, 10, Ne 4, 18 (1954). 8T. H. Paytruaun, JAH, 
Ne 5, 815 (1951); Becru. opraamouorun, 10, Ne 4, 15 (1954). 


* T. e.:B 1M0CKOCTH TpeyrombHHKa Ky3,Co. 
*® Ha6smtozaterb wHTa BcCe TabHUbI E. B. Pa6Kuna (5 139.) 6e3 OWHOOK. 
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TEXHHYECKAA PH3Hk 


10. H. JHECTPOBCKMK 


M3MEHEHWE COBCTBEHHbIX UACTOT 3JIEKTPOMAFHUTHBIX 
PE3OHATOPOB 


(II pedcmasaeno axademuxom C. JI. Cobonresuim 14 V 1956) 


‘§ 1. Saqaua 06 u3MeHeHHM COOCTBEHHbIX YaCTOT 3JIEKTPOMArHHTHBIX Pe3OF 
TOPOB IPH MaJIOM H3MeHEHHH (hOpMbI pesoHaTOpa HJIM BHeECeCHHH BHYTPb He 
MAJIbIX HJ[easIbHO MpOBOAAMMX Tes pacCMaTpHBalacb MHOTHMH aBTopaMH (7, 
MeTOJOM BO3MYylleHHH. Bpuyy cOKHOCTH 3afauH BCe aBTOPbI OrpaHHet 
BaJIMCb TepBbIM TIpHOMxAKeHHEM, H BOMpPOC O BbICIUHX NPHOIMKeHHAX He C1 
Busca. Mexyy TeM [VIA 3aauH O BBeJeCHHH BHYTPb PeSOHaTOPa MaJIbIX TIPOE 
WAWAX Te pesysJbTaT MepBoro NpHOMMKeHHA TEOPHH BO3MYLLCHHH OKa3bIBaet 
caMukoM rpy6pim. A. MW. Axuesepom, K. JJ. Cunembuuxkospim uv I. 4. JI6a 
ckuM (3), a 3aTem Maiiepom u Cnerapom (4) Obiuia cqeslaHa MonbiTKa yJIy4uH 
pe3y/bTAaTbI MeTOJa BO3MYIIeHHH AJA Te] MpaBHJIbHOH CopMbI (Wap, 3J1JIMIICO 
BpalleHHA) MpH MOMOMLA TeX HIM MHbIX HaBOJAWAHX cooOpaKxeHHH. Ona 
BONPOC O CTeMeHH TOUHOCTH NOJyYeHHIX POPpMys OCTAaBaJICA OTKPbITbIM. B # 
CTOAIMeH cTaTbe 3ayjaua O06 H3MeHeHHM COOCTBeEHHbIX U4aCTOT pesoHaTOp 
paccMaTpHBaeTCA MpH MNOMOMH MeTO,a MOCMeAOBAaTebHbIX MNpPHOMHKeHH 
CXOJMMOCTb KOTOPOTO MIpeBapHTebHO JOKaspiBaeTca. [losmyuena OOad Popmy. 
JIA U3MeHeHHA coOcTBeHHoro 3HadeHHA AA, 43 KOTOPOH, B YaCTHOCTH, BBbI1 
KaeT (bopmysia Matiepa u CneTopa ama ccbepuueckoro MpoOBOAlero TeJIbL 

OOuHH MeTOA MoxeT ObITh IPHMeHeH TakxKe JIA 3aauH OO H3MeHEHUH CC 
CTBCHHBIX 3Ha4e€HHH MpH H3MeHeHHH MapaMeTPOB ¢ H ww. BHYTPH pesoHaTOT 
TlonyyeHHble pe2yJbTaTbl cpaBHHBalOTCA C MepBbIM MIpHOmWKeHHeM TeOp 
BosMylleHui. [loka3anHo, TO IPH BHECeHHH BHYTPb Pe30HaTOPa MasOrO AMSUE 
TpH4ecKOrO Tesla TeOpHA BO3MYLIeEHHH JlaeT JIA H3MeHEHHA COOCTBEHHOFO 31 
WeHHA Pe3yIbTaT, 3HAYHTEIbHO OTMMYAIOWMHCA OT MWCTHHHOFO. 

§ 2. Ilycrs B 3amKHyTOM O6beme JT c HeabHO NpoBogamel' rpanuneii 
paccMaTpuBaeTcH 3ayaya O CBOOOAHBIX KONeOaHHAX JJIEKTPOMArHHTHOrPO MO. 
E, H 8B ofcytcTBHe OObeMHbIX TOKOB M 3apsyoB (¢ = pw = const = 1): 


fOlrTOLESS Ew. 7; [E; n} =O na FP; H= +—rot E. 
PaccMoTpHM OHOpOyHOe HHTerpasbHOe ypaBHeHHe 


E(M) = e\ Ky (M, M')E(M’) dM’, | 
F . 
rye K:(M, M’)—Tensop puna qua oOnactu T, yqoBneTBopsIOMni yCnoR 
am K+e=Il,-+ 9%; Vs—«nonepeunaa» uactb (cbyHqaMeHTaIbHOro TeH30 
T= — ; divl?,=0; J —equnuunpii Tex30p; 
TO aM 
rotrotig =0; divA;=0.3-7 npn MM’; [Ae nie 0 nach es 


Herpyquo noKkasatTb, uro sqpo K;(M, M’) onpeyenserca u3 (2) equuHcrBe 
HbIM OOpasom. 

Teopema. [aa mozo umobor E seasnaco cob6cmeenxoti pynkyuet sada 
(I), neo6xodumo u OocmamouKo, “mobet OHA ABARAACK CObCMB6eEHHON bYyHKYU 
unmeepanonoeo ypaeneHus (1). 
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{3 (2) u Teopembi BbITeKaeT, uTO aqpo K; CHMMeTPHYHO, HHTerpupyemo: 
palpate, HelpepbIBHO B CpeHeEM H NOMOKUTebHO-oNpeeneHo. Orcioja 
yer (°) CXOAMMOCTS MeTOJa NOCeAOBATeIbHBIX IPHOMMKeHYli MH ypaBuHe- 
(1). Hana o6nacreit T, Aa KoToppIx cymlectByer TeH30p Ky, cylecTByeT 
‘PETHBIM CekTp COOCTBEHHIX 3HaYeCHHit H COOCTBEHHDIX (PyHKUHii 3ajjauu (1). 
HbI (PYHKUMOHAIHOH MOCMeAOBATEIBHOCTH MeTOa MOCeAOBaTebHIX TpH- 
KEHHH JWI ypaBHenusa (1) yoBseTBOpsIOT COOTHOLIeCHHAM 


E, = \ Ke Eze. dt, 5 (3) 
T 
Wa, Ha OCHOBaHHH TeOPeMbI, OHH ABIAIOTCA Tak2Ke PeWICHHAMH KpaeBbix 
1 
fObrOr Ba == Ep! 3: div By = Ope. T [Ea tl =O) nark: (4) 
Ifo dyukunsam E, MoryT 6bITb MOCTPOeHbI YHCMOBbIC Toce,OBaTebHOCTH 
B,: 


E?2 dr, fl YeTHO, 


an = 55 te a ’ (9) 
\ En—1En4, dt, n Heveruo, ie 
r 


KOTOPBIX CIIPaBe]JIMBbl COOTHOMeHHA 


Ao \ . FA 

Unt — (bn — # [Ges 1) <.<e (6) 
n+1 fl n+1 Unity 1 n+1? 
A, H },—Teppoe H Bropoe coOcTBeHHbIe 3HaveHua 3ayauH (I). 

3. Ilpeqnonoxum, UTO O6bem T cyulerKa H3MeHAeTCA HOO 3a CUeT MawJoOli 
° 
popmaluH BHeIUHeH TpaHHUbl, HOO 3a CueT BHECeCHHA BHYTPb HEFO MAa\JIbIX 
€aJIbHO IIPOBOAAMUX Ten: T=—ct+g, rae Y—wmauan OONacTh c rpaHnuel 
| oe 
=. B o6acTH t paccMOTpHM 3ajauy 


rotrotE =hE set; [E,n]=0naT+e (11) 


O603HauHM Yepes pues EE), H” ee co6crBeHHble 3HaveHNA HW COOCTBeEHHBIe 
HKUMH. I[peqnosuoxwKUuM TakxKe, ITO COOCTBEHHbIC 3HAYCHHA Ap, H COOCTBEHHBIC 
HKIMH e, H hy 3agaun (1) u3sBecTupl. [IpHmMenuM Jian HCCeqOBaHHA 3aqauH 
) MeTOJ| TOCWeqOBAaTeIbHBIX MpHOsMxKeHHH. Byyem uckaTb dyHKunu E, 
BHujle CYMMbI pelieHHA 3ayjaun (1) H NonpaBouHbx.(yHKUHH fr: 


E, = €ne, + fr. (7) 


Ilogcrapaan (7) B (4) u BbIOHpad cy =1, f,==0 Bt, Nonyuum qua E, 


e 

paxenve E,=-—--+f,, mpuuem dbyHkuHu f, YAOBJIeTBOpAIOT KpaeBbIM 
ne 

jayaM 


4 
Sint.) divig=O0B st: [fy nl—Ounal; -[f,, n/=—-—1[e, n] Ha 2: 
ky (8): 


Bocniomb30BaBllich (opMywJaMH (5), NOJYIHM JIA pw: 

bg = 1, (1 + U—2V —-2B+ D) (1+ 2U—3V—3B+42D+F)?*= 
/ Seay 0b eo.) (9) 
=A, (1+ 2U— 3V —3B+4+ 2D+ F)(1+3U 47-4 B-E 38D 2F +. G) t= 


ee UBD BG to) 
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rye : 
U =\eidz, vy =\ hide, Bess | (rot fe)? de = a 0 5 2, 
5 & Gi 2 


p= tide, F = [(rothytds, C= 2 Gla 


T 


a 
a 


nmpHuem ; ; 
Np OB, a0 Ha T; w= Te (he 0) Ha 2; 
i] 
rot rotf,=0; divf,=OB7; [fn] =O nal; [f,, n] = a ets n] Ha 


Tot roti, = ies div f,o== 0! Bt (ig, BH] =O na le: 
U3 (9) u (6) Aaa coOcTBeHHOrO 3HayeHHA ™ pBprrexaer cbopmysia 
MY —A[1+V—U+B—D—F+0(6)], (1 
OTAMYAIOMAACA OT pe3yJIbTaTa TeOpHu BOsMyIeHult 


Reo, [hs ae (1 


Jina Manoro cibepuyeckoro ujeasbHO MpoBofamero wapuka payuyca | 
HOMeUeHHOrO BHYTpb pesoHaTopa, dopmyvia (10) Aaer 


» ae — 
B TO BpeMA Kak TO TEOPHH BOSMYMLeHHH 


Ady 
Ay 


~ (hi — ei) Ve, (1 


rye Ve == R® — o6tem iapHkKa; hh, uw e,—cpegquee nove 3ayqaqn ( 


B OONacTH g. 

Ormetum, 4TO pesyibTaTEr Mattepa u Cnerapa quis Kpyrsoro wapuk 
coBlayair c dopmynoh (12) u MOTOMYy ABJIAIOTCA MpaBHJIbHbIMH. Orci} 
TaK%Ke BbITeKACT OWHOOYHOCTh COOTBETCTBYIOWeCH COpMyvIbl, MOJyYeHHC 
B padorte (*). 

§ 4. Meroq nocmeqoBaTeIbHbIX TpHOwWKeHHH MOXKeT ObITh TpHMeHeE 
HW WA 3aqay 06 W3MeHeHHH COOCTBeEHHBIX 3HaYeHHH pH H3MeHeEHHH Map: 
MeTPOB 6 HW uw BHYTpH OOvlacTuH T. B wacTHOCTH, Up BHECeCHHH MaslOro AHIeKTPI 
yeckoro Tela O6ObeMa g C MPOHHWaeMOCTbIO & B OAHOPOAHAIN YHAOBMOpaTC 
€ MIpOHHWaemocTbIo ¢ COOcTBeHHOe 3HaYeCHHe H3MCHHTCA Ha BeJIMUMHY 


i ae i (s—c)@dr +h, \ (s—c)@ (e, n)do + o(A)), (1. 
& 


2 


re ¢—e = d¢— KoHeyHaad BemMuMHa; A = & j ug; dt; 


-- 4 
Be Saas + a 8e(@,, n) = 0 Hae; .9=0. Ha te 


1 divg,=0 BT; (g3,n) =0 na YL. 
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Tina Kpyraoro wapuka paquyca R, copmyna (14) npnuumaer Buy 


Ah = —h, (e—8) eae tle Aghia a (15) 


O BpeMHA Kak IIo TeOpHu BO3MYLLeHHH 
Ak ~ —h, (e — ¢) es. (16) 
# 


Tlonb3ytocb culydaeM BbIPa3HTb CBOIO PulyOOKy!o IpH3HaTestbHocTh A. A. Ca- 
CKOMY 3a TlOCTaHOBKY 3aauH HU OOCy2xKeHHe MOJYYeHHBIX Ppe3yJIbTAaTOB. 


-Mocxosckuit rocyzapcrsenHblii yHuBepcutet Ilocrynusio 
um. M. B. Jlomonocosa 4 IV 1956 


WHTHPOBAHHAA JIMTEPATYPA 
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TEXHHYECKAS PH3HKA 
M. B. M1PHJAHLUEB, O. H. MELJEPHHOBA u FO. B. NHI Y30B 


M3Y4YEHWE MEXAHH3MA BJIAAHHA BOPA 
METOJOM BHYTPEHHErO TPEHHA 


(ITpedcmaeaeno axademuxom H. II, BapOurneim 29 X 1955) 


Cymecrpyrollee MpeycTaBsIeHHe 0 MCXaHH3Me BJIMAHUA MaJIbIX WOOaBOK Oop: 
KaK MOBepXHOCTHO-aKTMBHOFO 3JICEMeHTa HE NOATBEpAAeCHO SKCIMePHMEHTAJIbHO 
TouMMHa M@KKPHCTAIJMTHbIX 30H, B KOTOPbIX, COrlaCHO STOMY MmpeAcTaBse 
HHO, aCopOupyloTCA NOBepXHOCTHO-aKTHBHble NPHMeCH, OYCHb MaJia. OTO CHAb 
HO 3aTpyAHAeT HEMOCpeACTBEHHOe H3SYYCHHE MeXAHH3Ma BJIHAHHA MaJIbIX O02 
BOK 6opa HU 3aCTaBJIAeCT HCKATb HOBbIe NYTH 9KCMN€PHMEHTAJIbHOTO HUCCJeAOBaHHs 
B qaHHok padoTe QA STOH WeJIM Obl] MPHMeHeH MeTO H3MepeHHA BHYTPeHHer 
TpeHuaA. 

Bausnne Oopa uccreoBaslIocb Ha HH3KOYIJIepOAHCTOM x*Kewle3se Cc WOOaBKaM 
6o0pa B KosmHyectTBe 0,002; 0,004; 0,006; 0,008°/, MeroqomM saTyXaHHA KPYTHJb 
HbIX KOeOaHHH MpOBOOUHbIX OOpasuoB (QuHHa 300 MM, uameTp 0,7 Mm) 
HHTepBasle TemMepatTyp oT 20 70 700° mpu yactore | ru. 3a Mepy BHyTpeHHer 
TPCHHA NPHHHMaJICA MOrapHpMMYeCKHH JeKPeMeCHT KOJIeOaHHH. XUMUYeCKHK 
cocTaB HCCHe€QOBaHHbIX TwIaBOK NpHBeyeH B Ta6u. |. 


Taénuna a 


XuvMu4ueKuti c cTaB NMaBIK, % 


NeNo NoNe 


napok |CuTKOB Cc | Mn | Cr | Si | Pp | Ss | Ni | B 
I 4 0,025 0,07 | cmeqpi Orne 0,002 0,016 0,09 — 

2 0,025 0,06 » 0,10 0,002 0,015 0,09 0,002 

3 0,02 0,410 » 0,075 0,003 0,015 (asia 0,004 

4 0,025 0,06 » (als! 0,002 0,014 0,09 0,0C6 

5 0,02 0,07 » 0512 0,002 0,017 0,C6 0,008 
II 4 0,03 0,07 » Oma 0,003 0,014 0,08 — 

2 0,03 0,06 » 0,075 0,002 0,016 0,09 0,002 

S 0,025 0,10 » 0,10 0,002 0,015 0,07 0,004 

4 0,025 0,C6 » OTS} 0,003 0,014 0,10 0,008 


BpimaBka I1aBOK NMpOW3BOAMIacCb B BbICOKOYACTOTHOM Mey C MarHe3HT¢ 
BbIM THrieM eMKocTbIO 10 kr. B KavecTBe WWHXTbI NPHMeHAMOCh NepenmaBwe! 
Hoe B yroBoh Mew ryOyaToe x%Kesleso cocTaBa: C 0,035%, Si 0,01%, Mn 0,06% 
P 0,001%, S0,01%, Ni vw Cu cneqpi. Packncnenne ocymecTBuIAOcb asIOMMHHe 
uz pacueta | kr Ha 1 T. Bop ppogusca B newb us (beppo6opa no pacueTy nocs 
Pa3MMBKH KaKOrO MpesbIfyuWuero CIHTKA. 

T\ia HccueqOBaHHA BMAHMA Oopa Ha BHYTpeHHee Tpenue Obiia U3POTOBIeH 
XOJIONHBIM BOJOYCHHEM MpOBOIOKa WHaMeTpoM 0,7 mM. Ilocs1e BolOueHUA OOpa3sll 
MPpOBOOKH NMOABeprasWCb TepMHYeCKOH OOpaboTKe: a) oTKUry upH 9I0° BT 
yeHHe 0,5 yYaca cc oxsaxKenuem 20° B yac; 6) HarpeBy mpu 700; 750 un 800° 
BaKYYMHOH fey B TeyedHe | yaca HW OXNa*KCHHIO B BbIKMIOUeHHOH meuH TC 
BakyyMoM. 

Temnepatypuslii xo BHYTpeHHero TpeHHA xapaKkTepu3yetca BYMA spk 
BbIpa2KCHHbIMH MAKCHMyMaMH TIpH 30 4 540° (cm. puc. 1, 2, 3 n 4). (Ilyuxtupne 
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4A Ha BCeX rpasHKax MOKa3bIBaeT MOHOTOHHOe BospactaHne BHYTpeHHero: 
HMA C TeMMepaTyponH AWA Cnyyan, Kora NocMeqHee ABJIACTCH MHUIb (pyHK- 
4 TemMepartypbl.) e 

da puc. | npuBeyena TemnepatypHasd 3aBHCHMOCTB BHYTPeHHero TPeHHA JIA 
KOKEHHBIX OOPasyoB 2Kese3a Ges Oopa UC PasvINUHBM cofep2kaHHem Oopa. 


S 
) 


x 


SS 
2.8 
Mobysb cdbuea ~f? 


800° 


. Pue. 4 Puce: 2 


Puce. 1. TemneparypHas 3aBNCcuMOCTb BHYTpeHHero TpeHHsA Q xese3a C PasIHYHIM 
— coslep2kanuem Oopa mocne oTxura 900° (nnaBKa 1). ConepxaHve Gopa (B %): 
a — 6e3 6opa; 6 — 0,002; 6 — 0,004; 2e— 0,006 


Puc. 2. TemnepatypHaad 3aBHCHMOCTb BHYTPeHHerO TpeHnA Q wesesa Cc pa3s— 
JIMYHBIM COJepxaHHem Oopa noce npesBapHTesbHOrO HarpeBa 700° (nnmaBxKa I1).. 
CojepskanHe Oopa (B %): a — 6e3 6opa; 6 — 0,002; 6 — 0,004; 2e— 0,008 


HuskotemnepatypuHpili Makcumym (mp tTemnepatype ~30°), o6ycsoBueH- 
If ATOMaMH BHEeJPeHHA, NOBbIIUaeTCH MO Mepe yBeJIHYCHHA Coe pKaAHHs 
pa B »%Kele3e, aHasIOrHUHO CHCTeMaM 2Kele30 — yrmepoq HU *KesMe30— a3sor, 
CIeOBaHHbIM B (!), Cue- 

BaTeJIbHO, Oop, MooOHO Tao6anna 2 


epoqy H as0ry, o0pa- SHaveHHA HH3KOTeMMepaTypHoroO H BbICOKOTeMMepaTyp- 

eT C Kee3OM & TBeEPAbIH HOrO MaKCHMyMOB JIA o6pasuOB TeXHHYeCKH YHCTONO, 

wKese3a C pasvIH4HbIM COMepKaHHemM Oopa, NOMBeprHuyThix 

ee ie eGHeAPCHHA, mpeBaputesbHOMy HafpeBy npH TemmepaTypax 100, 750) 
° 


BpicokoTemnepatypHblii u 800 
KCHMYM OOYCJIOBJICH B#3- 2 
M TeYVEHHEM TO rpaHHWaM Temnepatypa fipefBapHtTe.bHO!O Hal peRa, °G. 
Fi Ded OE sie lle dena sacaal MCS a2 
peH (7). Bpicota s3tToro evi: 70 | Too | soo | wu | 70 | 800 
aeoMyMa AA PARTEPUBYeR Gopa, BHYyTpeHHee TpenHe BuytpentHee TpeHHe 
JBU2KHOCTb B NOC HallpsA- % Q-104, tpn 80°(Hu3ko- | Q-Ibf spn 540° (RbICO— 
remnepatT. MaKkCHM YM) KoTemmepaT. MakcHMy Mp 


‘HUH ATOMOB, PacrOJIOKeH- ey 
IX TIO rpaHHuaM 3epeH. 


WoKeHHE BbICOKOTeMIepa- Bes 6opa 34 35 47 ee 495 | 490 
beoro ancama (npn he | a | ae | a8 | ao | = 
eB parype ERS eae 0,008 52 | 52 | 58 | 400 | 365 | 360 


)°) no, BsJIMAHHeEM 00a- 

K 60pa cBxA3aHO C mpe- 

YUICCTBEHHbIM pacripeseteHuem Sopa NO rpaHuaM 3epeH %*KeIesa H TOPMO- 

HHeM TpoueccosB Audpy3HH aTOMOB Ha rpaHHue 3epHa. 

IIpu u3smepeHHH BHYTpeHHero TpeHHA YCTAHOBJeHO Takx%Ke, YTO BeJIMIHHe 

)HX MAKCHMYMOB HaXOJMTCH B 3aBKCHMOCTH He TOJIbKO OT ee | 
i 9; 


Oopa B xKelese, HO M OT YCNOBHH MpesxBapHTebHOH TepMHYeCKOH o6paoor 
oOpasoB. : 

CpaBHuBad pesymbTATbI U3MepeHHA BHYTPeHHeETO TpeHHA OOpasloB TeXH 
YeCKH 4HCTOrO xKee3a 6e3 Copa HM 2%Kee3a C PasHUHBIM CofepxaHHeM Oop 


Ss 
BG 
22 


S s 
® 8 
Moby cobuea~S 


RS 
8s 


8 


N 


0 200 400 600 600° 


Puc 3 Puc. 4 


Puc. 3. TemmepaTypHad 3aBHCHMOCTb BHYTpeHHero TpeHHaA Q 2KeNesa C pase 
JIMYHBIM COXepxKaHHem Oopa Mocwle MpesBapHtebHOrO HarpeBa 750° (naBKa I)e 
ComepxkanHe 6opa (B %): a—6e3s Oopa; 6— 0,002; 6 — 0,004; 2 — 0,008 


Puc. 4. TemnepaTypHaad 3aBHCHMOCTb BHYTPeHHerO TpeHHA Q xenesa c pas- 
JUIHUHbIM COfepsKaHHeM Oopa mocde MpedsapuTesbHOrO HarpeBa 800° (mulaBKa II), 
Cogepxxanne Sopa (B %): a — 6e3 Oopa; 6 — 0,002; 6 — 0,004; 2 — 0,008 


NOABEPFHYTHIX Tpe{BapHTebHOMy HarpeBy AO Temnepatypni 700; 750 u 806 
(cm. Tad. 2 mu pac. 2, 3 Hu 4), MOXKHO BHJeTb, 4TO B TO Bpemsa Ka 
HH3KOTeMMepaTypHbI MaKCHMYM 3aKOHOMePHO MOBbIINIaeTCA TO Mepe NOBBILUE 
HUA TeMMepaTypbl NpefBapWTebHOrO HarpeBa JA BCex cTaneli, BBICOKe 
TeMiepaTypHBIM MaKCHMyM  cHxKaeTC 
JHilb B CTaIAX, CoepxKauux Gop. 


TlopprmeHue HH3KOTeMNepatypHor 
Y mapuaa BASKOCTb TeEXHHYeCKH YHCTOLTO MakCHMyMa 


CBA3aH 

weyle3a B 3aBMCHMOCTH OT COJepxKannaA Reeo Reo oO ¢  pacTBopeHHue 
6opa (nocae 3akanku c 920° B Bogen YIEPOMa, a BOSMOXKHO, UH Oopa B a-rxKE 
ornycka mpu 650°, spijepxKa 1,5 4aca Jlese. CHM KeHHe Ke BbICOKOTeEMHeparty] 
€ OXJaxKeHHeM Ha Bosfyxe) (nmaBKa I) HOrO MaKCHMYM@ MOKeT ObITb OObACHeH 
HOO HaM4YHeM B TBEPAOM pacrBope Gos 
IUero KOMMYECTBA AaTOMOB Oopa (nocKouI 
NoNo mocuie 10% 


<AHTKOB . oOkaTHA Kye oOpasyax Ges Oopa BbICOKOTemnepé 
mo naknena | ornycxa pa © TYPHbili MAKCHMYM OcTaeTCa NOCTOAHHDIM 


Ta6Omuna3 


YqapHad BASKOCTb, Kr+-M/cM® 


EP BLAS 460 YMCHbIIeHHeM pacTBopuMmocTH yr 
; Eek fore pola B &-2Keese NON BIMAHHeM Gopa, B cH 
4 se A wero U3 NepecbimuleHHOro TBepyoro pactTBE 
3 24.2 3.6 pa Up TemMiepatype u3sMepeHua BHYyTpet 
4 25,23 2.0 Hero TpeHus (~540°) NponexoyutT Gone 
5 23,15 2,05 MHTCHCHBHOe BbIeeHHe MenkogUcrept 


HBIX COC(MHEHHH, ONOKHpyomlUx rpaul 

Ib] 3epeH. Oro BauAuuHe Oopa, Kak m1 
Ka3bIBaloT SKCIHEPHMECHThI, 3AMETHEE TIPOABJIACTCA B 2KENe3e C OO/IbIUMM coyet 
2kaHveM Oopa. B nomHOM COOTBeTCTBHH Cc AAHHbIMH, ONpeensOUluMH BaIHS 
Hue Oopa Ha TemmepatypHyio 3aBHcuMocTD BHYTPeHHeErO TpeHHA, Haxo,NTC 
HM uSMeHeHHe MORyIA caBura (pvc. 2 u 4). Kpupbie Mojyaa “enenrd pies 
100 


3I]0B, COJepKallux Oop, uMe1oT Gomee KPpyTOH cay C MOBbIIMeHHeM Temme- 
}Pbl HarpeBa, YeM KPHBbIe MOJYJIA CABHTa WIA OOPa3snoB Oe3 Oopa. 
PesyJIbTaTbl OMpeyeseHuA yapHOH BASKOCTH OOPasiloB %Kewe3sa C pasIny- 
cojlep2xaHHem Oopa (cM. Ta6n. 3), NOABeprHyTbIxX TIpeBapHTeIbHO MeXa- 
PCKOMY CTaApPeHHi0, NOATBepXAaloT BLIBOA O TOM, 4YTO Oop ycKOpsAeT Npowecchh 
ICHHA MeJIKOJMCHepCHbIX CoeHHeHHH. 

}locie crapeHun yapHasd BA3KOCTb OOpa3sloB 6e3 Gopa Spa 18 Kr-M/cM?, a 
310B C 6OpoM CHH3Hacb WO 2 Kr-M/cM?. 

3 3aksOueHHe CueyeT OTMETHTb, YTO SKCMeCPHMEHTAJIbHbIe JaHHbIe OTHO- 
IbHO BJIMAHUA Oopa Ha CBOHCTBA CTaJIH XOPOWIO COrsmacylIoTCA C BbIBOJAaMH, 
YUeCHHbIMH MIpH H38MepeHHH BHYTPeHHero TpeHHA 2wese3a c OOpoM. 


VucrutyT crasiu TlocrynHsio 
[lenrpasmbHoro Hay¥4HO-HCCeOBATeJIbCKOrO 28 X 1955 
HHCTHTYTa UYepHOH MeTasTyprun 


HWMTHPOBAHHAH JINTEPATYPA 


me. J. Di Tks tray Philipay Reso Rep.7 2; NaS; 7357 (1947). 2 Ts. Kae, Phys: 
|, 71 (1947). 
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Jlornaypr Aranemun nayk CCCP 
; 1956. Tom 1141, Ne 1 
\ 


QIIEKT POT EXHHK: 


r. H. MOBAPOB 


K MATEMATHUECKOAM TEOPHH CHHTE3SA KOHTAKTHbIX 
(1, &)-MOJIFOCHHKOB 


(I1pedcmasaeno axademuxom B. C. K yaebakunolm 4 VII 1956) 


B wacrosileit 3aMeTKe W3larajoTcCA HeKOTOPble TEOPeMbI O CTPOCHHH K 
TAKTHBIX (1, £)-MOJOCHHKOB. Irv TEOPeMbI! MOSBOVIAIOT OLCHUTb YHCJIO KOHTAKTE 
B KOHTAKTHBIX (1, &)-MomocHuKax mpH Sosbuiux &. B 3ameTKe MCMOMb3yl0Te 
TepMHHbI HW MOHATHA 3 (1), HO, B OTIMUHE OT (*), Y3JIbI OTOMKLCCTBAAIOTE 
C MpucoeqvHeHHbIMH K HMM MowocamH. Iloy pyHKUMAMM BCIOAY NOHMMawworTes 
Oy aeBbl (byHKUHH *. 

Tlyct 2 oOo3HauaeT z usmH z. Hasopem x-cbyHKuMeH (PyHKUMIO Bua ¥ 


MW o-cbyHKWMeH PyHKIMIO Bua xf + yg, rye xy u f, g CYTb IpOH3BOJIbHb 
cbyukuuu. Kak noxa3aa Lennon (3), wicno x-pyHKuM  TepeMeHHBIX He 


mpepocxogut 2n22""*, a uncno o-yHkKuMi n MepeMeHHbIX He MpeBOCXOMHI 


> 

= 2n (2n — 2) a ae TaK UTO MOUTH BCe** (byHKILHH He ABJIAIOTCA HP 

am da te x-(PyHKIMAMH, HH o-pyHKUMAMH. YCJOBHMCA alee TOBOPUTb: 

+  4TO BbIXOM KOHTaKTHOrO (1, &)-nMomocHHKa T1pHHaA Me KH 

: <  (pyHKUMH MpoBosuMocTH MexKly OOULHM BXOJOM MH 93THM BBIXO 

e—7—oi OM ¥ 4TO y3eN cxeMbl H IpHCoeqMHeHHas K HeMy BeTBb HH 
Tr, WHACHTHBI Apyr Apyry. 

; Teopema 1. [Tycmbe Oak Koxmakmaoii (1, )-noaocnuk 

Jaa moeo umo6et eox0d, K KoMopomy NpucoedUuHeNO He Ooze 

Oeyx eeméeli, He npuHnadnextana HecoOcmeeHHol yHnKyUuU, «K-GdbyNKyuUu Usb 

o-YHKYUU, HeoOOxXOdUMO, UMOOoLK |amomYy BeolxOdY OblAU npucoedUHeHsL OB 

NPOMUBONOAOHCHHLX KONMAKMaA OOHO2O U mMoeo 2€e NpPuemMHOZ2O aAemMeHMA t 

4umobb. 3aMuU KOHMaKMol He OolALe mo ome BpPemMA NpucoeduHeNol K Opyeus 

6bIX00AM, KOMOPbLE UNYUDEHMAL MOLHO Osy.m GemMBbAM, NPeOcmasaAsoOU4umM Cobol 

NPOMUBONOAOICHOIE KOHMAKMbL OOHOZO U Mozeo IKE NPUemHOeO |aAemeHma *** 

B camMom jJlevle, BbIXO, HHIUMAeCHTHbIM He Oomee 4YEM OJHOH BeTBH, IPH 


HaqwexHT HOO HecoOcTBeHHOH (byHKUHH, MOO (yHKWHH Bua xf, Tom 
n-(pyHkuHH. Belxof, HHUMACHTHbIM TOUHO [BYM BeTBAM, NpHHaiexKUT PyHKUA 


Bula xf + yg, KoTOpad pH xX = y ABUIAeTCH o-(pyHKWMeH HW Ipu Xx = y ABJIAeTC:! 
n-yukuveh. Ilycrb Tenepb K BbIxXoJaM i u i’ Mpucoe_MHeHO TOUHO NO JB 


BeTBH HM B o6oux cayyaax x = y. [lyctb npH 9TOM OfHa HM TOJbKO Ofna U 
BeTBeH, MHIMCHTHBIX BbIXOLY i, HHUMAeCHTHA TakxKe HM BbIXOAY UL’, Tak UT 
Bcero K 2 M i’ MpHcoeqHHeHO TPH KOHTAKTa OAHOFO HW TOrO %Ke MpHeMHOr 
amemeHta (cM. puc. 1). Torga konTakT, coequusaiomMi i c i’, MpoTHBONOsORKe 


ABYM [[pyrHM KOHTaKTaM HM KaXKJbIM BBIXO] NMpvHajwexKUT (byHKWUHH BHI 


* JlanHaa pa6ors 
a cocTaB 2 
ee p JIdeT UaCTb AMCCepTalnHn (7) H HcTOpHuecKH mpexmiecTBOBal 
a B cmpicue (4), crp. 8. 
i IIpH k=4 9Ta Teopema HeaABHO COMP KHTCA B (*), rae ona ucnombsyertca I 
MOKA3aTeEIbCTBA MHHHMAJIbHOCTH H3BeCTHOM CXeMbI JICCTHHUHOFO OCBeIILeHHA. 
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Mrxxg= xf, T. e. n-pyHkuuu. Ecam xe o6e BeTBH, HHUMAeHTHBIE J, 


MMAeHTHBI i’, TO 00a BbIXOfa MpHHafexKaT HyO, T. e. x-(pyHKUHH, 4TO 
s}(OKa3bIBaeT TeOpemy. e 
| Jaa Kaxxyoro (1, &)-omocuuKa NocTpouM pekypcuBHO cseLyIOULyto enouky 
Hi3 KJIaCCOB BbIXOJOB H CJleqytolllyo WenouKy A H3 ksaccoB BeTBelt: Knacc K, 
BuowaeT BbIXObI, He MpHHaqviexKallve HH x-CpyHKUHAM, HM o-(=byHKUMAM 
MHUMeCHTHbIe TOUHO J[BYM BeTBAM KaKbIH; Kaacc A, BKJOUaeT BeTBH, 
PIMCHTHbIC BBIXOMaM Klacca K,;...; KNacc K 4, BKMOYAeT BbIXOJbI, KOTOpHIe 
q TpHvaywexkaT HM x-PyHKUMAM, HH o-cbyHKUNAM HM He BXOJAT B KMAaccbI 
, Ky,..., Km H KOTOPbIM HHIMJeCHTHBI TOUHO NO Be BeTBH, He BXOsAULHe 
‘Kaaccbt Aj, A,,...,Am; kKuacc Am 4, BKOUaeT BeTBH, He BxOsaHe 
gknaccbl A,, A,,..., Am WH MHUMJeHTHbIe BbIXOMaM Kacca K,»y4,. Tak Kak 
CJIO BbIXOJOB KOHeEYHO, TO B KOHI€ KOHILOB Lemouka KwIaccoB O6opserTca: 
> KJlaCCbl B KOHI€ KOHIOB IycTbI. Burxogbl, BXOAAULMe B KaccbI WenouKn K, 
30BeEM KW aACCHPHUUUHPOBAHHBHIMH. 
Teopema 2. Bce yenu, coeduxsrowue ebixod i Kaacca K; co exodom 
mpoxodsuuyue uepes eemeu Kaaccoe A,, Ag,..., Ary, mpucoedunennole K i, 
DHCORCMBEHHO PA30MKNYMbL; CoeOUHeHHbIe C i eemeu KAacca A; Cymb npo- 
WBONOAOICHLIE KONMAKMbL COHO2O U mMoeo MCE NpPUeMHOZO aACMCHMA. 
+ B camMom jee, TeopemMa BepHa ana 2=1. Ilyctb ona BepHa yaa 
3,...,/—1. Torya mo6ol NytTb, uayuIMH M3 BxOfa B BbIxo_ Ksacca K, 
pes BeTBH MJlaqUIHX K.1aCCOB, IpOXOAUT Yepe3s MPOTHBOMOJOMRKHbIE KOHTAKTHI 
qHOrO H TOTO %e MpvemuHoro aleMeHta. Takoli BbIXO MO2XKHO pacCMaTPHBaTb 
’K BBIXO], HHUUJeHTHbIM TOUHO ABYM BeTBAM, a HMeHHO BeTBAM kuviacca A. 
O OpefeseHHIO BbIXO, He MpHHayexUT HM «-(pyHKUHH, HH o-(:pyHKIHH; 
MeOBAaTeJIbHO, B CHJy TeopembI | HHUMJCHTHbIe CMY BeTBH CYTb MpOTHBO- 
OJIOKHbIe KOHTAKTbI OAHOTO H TOTO 2%Ke IIpHeMHOFO 9JIeMeHTA. 

Teopema 3. Kascdomy KaaccuguyuposanHomy 6vixody mooKHO Conocma- 
ume Oee 6emeéeu Mak, 4MO PasHolMm BoLxoOdaM OYyOymM omEeeLaMb HEnepeceKaroujueca 
apol eemeeti. 

B camom jeje, CcomocTaBuM BbIxofy Kulacca K; BeTBH Kvlacca A;, HHUH- 
CHTHbIe emy. Tora BbIXOJbl pa3HbIX KIaCcOB 3aBeqOMO He OyyyT HMeTb 
6mux BeTBeli. Bprxofbl OMHOFO Kacca TakKKe He MOryT HMeTb OOUIMX BeTBeH, 
Have mo Teopeme | OHH NpHHayviexaH Obl T-(pyHKIMAM, ITO H JOKAa3bIBaeT 
eopemy. 

Ilycrb 9%—muoxectTBo BbIxofop (1, k)-momocHHka; It; — MHO*KecTBO 
BIXOJOB, IPpHHaexkalllux eQUHULe, t-SPyHKUHAM HIM o-PyHKUMAM; It, — MHO- 
KECTBO KJIACCH(PPHILMPOBAHHbIX BbIXOJOB; Its se OTC SOIT, NOT. 

Teopema 4.(1, &)-nostcnuk codepscum ne mexee */. (k’ + k") KoNMaKmoe, 
de k’ — motjnocmbo WN, a k” — mowwlnHocmo Nt3. 

B camMom lene, KaxK bili BbIXOA U3 MN; OOaqaeT CaMoe MeHbluee 3 BeETBAMH, 
HUMJeHTHEIMH eMy HM He HHIMAeHTHIMH BbIXOMaM 3 IN. Kagan Takaa 
e€TBb HHIUMJeHTHa He Ooviee YEM JBYM BbIXOJaM H3 Its, MOITOMY YHCO STUX 
eTBeli He MeHbile, Jem 3/2”. B coequHeHHH C Teopemoit 2 aTO aeT HE MeHee 
|, (k’ +k") KOHTaKTOB B CXeMe, ITO H JOKA3bIBaIOCb. | 

Teopema 4 no3BouseT JOKa3aTb TeOpemy 2 H3 Gy. J\eHcTBUTeJbHO, B culyuae 
dan-PANA MOULHOCTH RN, He NpeBblilaeT P/n. [na nw6oro jelicTBUTebHOrO 
€(0, 1] Hafigerca Takoe Ny, ITO MPH N > Ny BCerfa Pas eP <ek. B cuay 
eopempi 4 Hawt Bpn-pay TpeOyer He MeHee °/5(R’ +k’) > %/,[k—(P/n)] > 
> (1 —e)?/, KOHTaKTOB, 4TO HM TpeOoBalOCb AOKAa3aTb. ‘ 

Cneactaue u3 teopemp 2 B (1). J{na soOoro JetcTBUTebHOrO 
(0, 1] Haiiqerca TaKoe ny, YTO ec N>N HR>P, TO moot Ban-psAA 
peOyer He menee (1 —¢) 2" / log, + m KOHTAKTOB. : ; 

Teopemy 3 u3 (1) TOxKe MOXKHO OKa3aTb IPH NOMOMIM HacTOAMeH TEOPeMBbI 4. 
3 CaMOM Jee, HaYHHaA C HeKOTOPOTO My, 2%” — (P/n) > P >&. Mostomy mp 
> ny Bcerqa HaligeTcs XoTA Obl OAHH Bryn-pAd Oe3 x-yHKUHH H o-(pyHKWHH, 
TKYa B CHuy TeopeMbl 4 BbITeKaeT JOKAa3bIBaeMoe. at 


Cnaeazctpue 1 u3 Teopempu 3 B (1). Haunnaa c HeKoToporo No, CCH 
RE [27h-2", P), to L(k, n) > k2”/log,k +n. 

enererene 2. Haumyaa c HeKOTOporo My, ecw RE [Qt Q?is°2"), 
L. (By), >-38R2"-? | log, kb in: 

TakuM oOpa30m, Teopemp! 1—4 HacToslleH paOoTbl NOMOraloT OIeHHT! 
YHCIO KOHTaKTOB B KOHTaKTHBIX (1, &)-MomtocHuKax pu k > 22". 

_SametuM emule, uTo mo60oH Brna-paq TpeOyer He MeHee & KOHTAKTOB 
J\evicTBuTeJIbHO, B MIPpOTHBHOM Cylyuae XOTH. Obl OAMH BbIXOT (1, &)-MOJOCHUKE 
Hev30exKHO TIpHHaexUT Hywro. Orciojia BbITeKaeT, B UaCTHOCTH, BTOpas 


ok 
yacTb TeopeMb! 5 3 (1): HaYMHad C HEKOTOPOrO No, Up k E [22” *, P] cno*HOCTE 
m060r0 Brn-paga > 1/4. 
MucruTyT aBTOMaTHKH HW TeseMeXaHHKU Tlocrynusio 
Axaylemun Hwayk CCCP 8 V 1956 


UWHMTHPOBAHHAA JIMTEPATYPA 


‘TY. H. Tosapos, JAH, 100,.Ne 5, 909 (1955). #T. H. ospapos, Juccepras 
mua, Mucr. apromat. x tenemex. AH CCCP, 1954. 3 C. E. Shannon, Bell Syst. Techn 
J., 28, No. 1, 59 (1949). 4G. H. Hardy, E.M, Wright; An Introduction to thm 
Theory of Numbers, Oxford, 1945. 5C. Cardot, Ann. Télécommun., 7, No. 2, 75 (1952), 
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Aoxrsangp Akagemun nayr CCCP 
1956. Tom 111, Ne 4 


KPHCTAJIJIOL PAPH ff 


H. }O. HKOPHHKOBA u B. Il. BYTY30B 


O THAPOTEPMAJIBHOM CHHTE3SE KAJIBUUTA 
(ITpedcmaéaexno akademuxom A. B. Lly6uuxoeom 2 VII 1956) 


3 JIMTepaTYPHBIX JAHHBIX M3BeCTHO, YTO MeIKHe KpHcTassmbl CaCOs (no- 
a 0,1—0,2 mm) ObimH Nomyuenbi: 1) 43 pactmaBOB XJIOPpHCTHIX cole; 2) u3- 
WHbIX PaCTBOPOB H H3 paCTBOPOB XJIOPHCTHIX cosIeH; 3) pH B3aNmojeli- 
A pacTBOPOB, COjlepKallHX HOHbI KaIbUUA H yrmekucnoTy. Kpymuple KpH- 
bl HCaH]CKOTO mmmMaTa JO CHX Top NoWyyenbl He Obi. Bce MecTopoxeHust 
HbBIX KPHCTaJIJIOB KaJIbILMTa MMeIOT YTHApOTepMasbHOe TpoNcxomKAeHHe 
-HOCATCH K TaK Ha3bIBAeMOMY KOHTAKTOBO-MeTaCOMaTHYeCKOMYy THITy. 
STaJIJIbl COBIMHO OOPasyIOTCHA 3][eCb B pesyJIbTaTe pacTBOPeHHA H MepeoTvo- 
1 U3BECTHAKOB OCaOUHbIX NOPO HIM AKUIbHOrO KapOOHaTHO"O MaTepuaia,. 
OKe IPH B3aHMOJeHCTBHH PHAPOTepM C OCHOBHEIMH dpPy3HBHbIMH NopoaMu. 
JOTEPMAIbHOe TIPOHCXOmMMeHHe MPHPOMHbIX KPYINHbIX KPHCTAJJIOB KaJIb- 
| jaeT yBepeHHOCTb B WesecooOpa3sHocTH MOCTaHOBKH 9KCIepMMeHTaJIbHOl 
TbI 110 THA POTepMaJIbHOMY CHHTe3y KPHCTaJWIOB MCaHACKoro wMara. 
[1a OCYIUeCTBJICEHHA THAPOTepMabHOrO CHHTe3a KPHCTAaJIOB M0O0roO Be- 
‘Ba HeOOXOJHMO, Ipexkye Bcero, HaliTH ero pacTBOPHTeIH H ONpeqeHTb 
CHMOCTb PpaCTBOPHMOCTH 9TOFO BelllecTBa OT Temulepatypbl. M3BecTHo, 4TO 
BOPHMOCTb KaJIbIHTa B pa3JIMUHbIX BOJHBIX PacTBOpax IPH HOPMaJIbHbIXx 
CHHAX WM HH3KHX TeMiepaTypaX UpesBblyalHO MaJaa. 
1. MU. Xutapos yctanosus (*), YTo pacTBopbl XJIOPMCTOrO HaTPHA WIM KaJib- 
KOTOpbl€ IPH HOPMAJIbHBIX TeMIepaTypax HeHTpaJIbHbI, MPH BbICOKHX 
epatypax (B uHTepBaste oT 300—400°) craHoBATCH KUCJIbIMH HM HHTCHCHBHO 
BOPAIOT MHOrHe CHMMKAaTHbIe Nopoyel. M3 padorbl XuTapowa csefyeT, 4TO 
SCTByeT IPAMas 3aBHCHMOCTb Me?Kly TeMMepaTypOH, KHCJIOTHOCTbIO pac- 
a XJIOPHCTOH COJIM H pacCTBOPHMOCTHIO BelllecTBa, Ha KOTOPOe BO3eHCTByeT 
Bop xsopucTol comu. MoxHo mpeqiosaraTb, YTO B BOJHBIX pacTBOpax 
HCTHIX COJIeH MIpH BbICOKHX TeMMepaTypax MPOWCXOAUT THApOMH3S STHX 
Hi, Beqylmuli K OOpasoBanuio cBoboquoH HCl. OTH aHHbIe TOBOPAT O TOM, 
1) pacTBOpbI XMOpHCTHIX cOJleH Mp BbICOKHX TeMIlepaTypax JOJDKHbI HH~ 
HBHO PaCTBOPATb KasIbILHT; 2) BBY TOrO, YTO AKTHBHOCTb PaCTBOPOB XJIO- 
bIX COJlei IpAMO CBA8aHa C TeMMepaTypOl, OHM ABMAIOTCA OMarONnpuATHbIMH 
aM Jit THIPOTepMaJIbHOrO CHHTe3a KPHCTAJIOB, OCOOeHHO B TOM Ciy4ae, 
| PHPOTepMAJIbHbIM CHHTe3 OCYWIeCTBIAeTCA MeTOJOM TeMMepaTypHoro Nepe- 
|. Tlosromy B Ka¥ecTBe pacTBOpHTedeH KasbUMTa ObINM BblOpatbl BoHbIe 
BOPbI Pa3HbIX XJIOPHCTHIX coJlel. 
Jamu Opiia MpoBesena Goubluiad CepHA ONbITOB 10 H3yFeHHIO pacCTBOPHMOCTH 
CTA KPHCTAJJIOB KasIbUMTa B pasJIMYHbIX PacTBOpax XJIOPHCTHIX COJIeH H 
CTBOpax XJIOPHCTHIX cose Cc COz MpH TemepaTypax OT 300 qo 550° u jaB- 
iaX Wo 1300 arm. I]pu stom Gpbio ycTaHOBseHO, YTO POCT KPHCTAIJOB KaJb- 
| jlerue Bcero mpoucxoguT B pacrBopax NaCl u CaCl. 
eZyJIbTATHI MpOBeeHHOt paOoTbl HO TH\pOTepMabHOMY CHHTesy KaJbIMTA 
ATCA K cyleflyrollemy: ‘ 
. B BogubIX pacTBopax HeKOTOPbIX XJIOPHCTbIX Come MPH ONpeeJeHHbLs 
105. 


SHAYeHHAX JaBJIeCHHA HW TeMIepaTypbl KaJIBIMT, B OCHOBHOM, pacTBOpse 
KOHIpyeHTHO™. 

2. BogubIh pacTBop xJIopHcToH cou Tem Ooslee OOHApyKuUBaeT CHOCOOHE 
K rHApouu3y WH TeM Goslee HHTCEHCHBHO PaCTBOPAeT KaJIbUHT, Yem Oovlee caa 
OCHOBaHHe BXOJHT B COCTaB 9TOH COJIH. 

3. PocT KpHCTaJJIOB KaJIbUMTa B yCJIOBHAX TeMMepaTypHOro Tepelaga ¢ 
IeCTBAeTCA TeM TPyfHee, YeM OoJlee HHTCHCHBHO MpOHCXOAHT THApo 
WaHHOH XJIOpHcTOH cou. 

4. V30merpwyeckve KPHCTaJJIbl KaJiblluTa JuamMeTpOM 5—6 MM, a 7 
2K HPOMbUAaTbIe KPHCTaJJIbl IMHO AO | cM MoryT ObITh NOyYeHbI 3 P 
TBOPOB He€KOTOPbIX XJIOPHCTHIX COJIeH B YCJIOBHAX TeMepaTypHOro Meper: 
BHYTPH aBTOKaBa. 


Muctutyt Kpucramsorpadbun Ilocrymuio | 
Axkafemuu nayk CCCP 29 VI 1956 


HWUTHPOBAHHAS JIATEPATYPA 
1H. HW. Xutapos, JAH, 94, Ne 3, 519 (1954). 


' 


co 

: Tip KonrpyentHom pacrsopeuun Bemectsa A B pacrBope He OOpasyetca HOBBIX TBepi 
eta (bas, OTMMYAalONAXcA MO CBoemy cocraBy oT A. IIpH HHKOHTpyeHTHOM pacTBopel 
Pa B pactBope oOpasyerca ycroiumpaa TBepaa casa B, OTMMYAIONLaAca No cocTé 
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ornaage Anagemun nayx CCCP 
1956. Tom 41141, Ne 4 


XHMHA 


a 


Axayemuk b. A. APBY30B, B. C. BAHOFPAJOBA u H. A. NOJIEXKAEBA 


NMPOAYKTE QEACTBUA AHITHJIPOCPOPHCTOFO HATPHA HA 
BPOMAL[ETOH 


3 npesbiqymux cooOujennax (8) Obl u3mn0x%KeH MaTepHas, MOyUeHHbIit 
A MO CHHTe3sy 9PupoB 8-KeTOc:poOc*PHHOBbIX KHCJIOT HM MO H3Y4eHHIO CHHTe3H- 
HHbIX COe€/[MHCHHH XHMHMYeCKHMH MeTOJaMH (THTPpOBaHHe OpoMoM) H CHS- 
CHeKTPOB NOPOWeHHA B yJIbTpaduoseTe C WembIO OOHAPyXeHHA MpHucyT- 
‘A WJIM OTCYTCTBHA Y S*PupoB 8-KeTO*OCHHOBbIX KHCJIOT TayTOMepHH KeTO- 
IbHOrO THMa. CuHTes 9puposB 8-KeToOdocPHHOBbIX KHCJIOT MPOH3BOAMJICA HAaMH 
40M NeperpynnuposKn A. E. Ap6y30Ba — yelicTBHeM TpHasKUHApocpuToB 
a@-raslOHOKeTOHBI HW MeToqoM Muxasmuca — Bekkepa — yelcTBHeM Ha 
\MOMOKETOHbI uSITHIpocdopuctoro HaTpHA. 

UccneqoBaHuamMHi MocsieqHero BpeMeHH (4) OblIO ycTaHOBeHO, YTO peakILHA 
Ty a-rasOvfOKeTOHaMH HM a-raloufsoalbyernaMH HW TpHasKuJIocpuTaMu 
<e€T MIPOHCXOJHTb YaCTHYHO HJIH NOMHOCTbIO AaHOPMAJIbHO HM MPHBOAUT K 
a30BaHWI0 HellpeyebHOrO stupa docPpopHow KHCJIOTHI 


CH s — CO — CH, — P(O) (OC3Hs;). HopMasbHaa 


ais peakius 
H; — CO — CH,Br + (C,H;0)sP Ge 
OE = C—O-P(O)(OC,H;). anopmasbuaa 
peakiant 


OyeTCA BeCbMa TUaTebHad Pa3srOHKa, YTOObI NOyYHTb suppl B-KeTodoc- 
JOBbIX KHCJIOT, CBOOOAHbIe OT MpHMecH HempegeibHoro adupa docopxolt 
JIOTHI. 

Peaxuua Muxasauca — Bexkepa MoxeT ObiITb mpefcTaBieHa ypaBHeHHeM 


O 
\ 
CH,CO — CH,Br + Na(O)P(OC,H,)2 = CH; — CO — CHy — P—(OC;Hs)2 + NaBr. 


ConoctTapseHve aciuposB 8-KeToocHHOBbIX KHCJIOT, NOJYAeHHbIX MO MeTOY 
E. Ap6ysopa u no metoxy Muxasauca — Bekkepa, Noka3a0 HekKOTOpoe 
‘muHe B KOHCTaHTax (2), KOTOpoe He ObIIO pe3sKHM. OHakO B CHeKTpax HO- 
IeHHA SpUpoB B-KeTO*OCPHHOBbIX KHCJIOT B yJIbTpatHosieTe Hamu Oplia a 
yyKeHA CYLECTBeHHAA pa3HHla B 3aBHCHMOCTH OT cmocoba UX NoMyVeHMA ©), 
MociboualleTOH, MO/IyYeHHbI felicTBHeM TpHaTHIoepuTa Ha OpomalleTou, 
2J] MAKCHMYyM B OOs1acTH 2800 A, YTO XapaKTepHO WIA KapOOHHJIbHOW Ppyniibl. 
cpoHalleTOH, MOMyYeHHBIt elicTBHeM AusTHdocopucToro HaTpHA Ha 6pom- 
TOH, HMeJI CMeKTp MorsollenHA Oomee MwaByoro xXapakTepa H He MMe 
<cHMyMa B oOsacTH 2800 A. AnajiorHuHad KapTHHa, Oblula MOyyeHa HY 
ApOB [ipyrux $-KeTOOcPHHOBbIX KHCJIOT. a 
Takoe oTAMHuYHE MOGYAUO HAC Oosee JeTAbHO M3YIHTb MpPOAYKTbI MeUCTBHA 
THIocopucToro. HaTpHA Ha a-raJOHMOKETOHBI. TIA mpoxykTos, Movly- 
HBIX 10 peakunuuH Muxasauca — Bekkepa, HaM He yfaJlOCb oOHapyXKUuTb 
ACYTCTBHe KapOOHHMbHOH rpyMMbl TAKMMH OObITHLIMK peareHTaMH, KaK CeMH™ 
)6a3su_q u 2,4-q,HHUTpPOPeHHJITHApasHH. 3 
4 ja 


OrcyTcTBHe MaKCHMyMa B ClekTpax norwioweHHaA B OOnacTH 2800 A H 0 
pulaTeibHad peakuna c ceMHKapOasHJOM H 2,4-(HHUTPOeHHJITHApasHHOM MOP, 
NOJYYNTh OObACHEHKe, eCIH MpHfaTb MpoyKTy B3sanNMoselicTBHA Opomar 
TOHA C JUSTHIPoCtOpuCTbIM HaTPHeM CTpoeHHe apupa sMOKCUOcPHHOBON Ky 
JIOTHL. 

Tlonyyenue cbocdunosoro s*upa C OKHCHbIM KOJIbILOM BIIOJIHe BOSMOXKHO, CC, 
IPWHATb, ITO WHITHMocPopucTHIA HaTpHH pearupyeT He C rasONAOM, acKapo 
HWJIbHOH rpynnon (1) 

CHs (I) 


| 
CH; — CO.— CH,Br + NaP(O) (OC,Hs)2 + BrCH, — C — P(O) — (OC2Hs5)2 > 
ONa 
CHg (II) 


> CHy=nCe- P6O0)(C "hs SNARE 
Nea 
O 

Tlocmeqyrolliee BbiqeseHHe OpoMucTOorO HaTpHA JlaeT acpup sTOKCHocPHuHOBEG 

KHcNOTH (II). 

Bo3MOx%xKHOCTb pearHpoBaHuaA AuaTHNdpocHopucTOrO HaTPHA C KapOOHHJIbHO 

rpynmnou Oblna moka3aHa paHee A. E. Ap6y3o0spim u M. M. As3anoscKon (? 

Jia nNo_qTBepxKjeHHA Takoro TeyeHua peakuHH Muxasnuca — Bekkepa Hak 

OblJI IIpOH3BefeH CHHTe3 9Pupa sNoKcHdocpuHoBoH KucOTH (I]) cmeqyroulHl 
TyTeM: 

CH, 
| KOH 
CH, — CO — GH,Cl.--.H(O)--= P(OC Hoi. Ch = : — P(O) (OCsHs)2 Ga 


OH 
CH, 


| 
—-> CH, — C — P(O) — (OC.H;)o*. 
ar é 


KoucTauTbI MpenapaToB, NOyYeHHBIX JBYMA yKa3aHHbIMH MeTOJaMH, OKa 
3aJIMCb OYEHb OJIM3KMMH (cM. TaO. 1). CnekTpbI Norsolwenua HX B ysbTpa 
@buosleTe TakxKe OKa3aicb OM3KHME 
Murepecubie JaHHble OblIH MOuTy4eHbI Mt 
cmekTpaM KOMOHHaIHOHHOLO paccesHes 


Ta6Oanuna 1 


Saale 
ef cBeta. 
: ae B ciexTpe docouaueToua, mouly 
SRR re eh 4YeHHOrO JeHCTBHeEM TpHSTHICocuTa Hi 
e}aa] os = = OpoMalleTOH, APKO NposABAAeTCA YAacTO 
Ta KeTOHHOH rpynnp1 C=O 1712 cm? 
i ee OS CnekTpbl Mpenapata, nomyyennoro ¥ 
Heath OpomaleToHa HU yUsITHMdoctopucTor 
XaavlHica— HaTPHA, MOJHOCTHIO COBNAaH CO CHeKT 
Bexkepa / 90/4 |1,1155/1,4317) 45,14 pom supa snokcumponenusocbHHoBo: 
oo. KHCNOTHI. B STHX CIeKTpaX 4acTOTHI | 
HHsocd H- oOacTH KeTOHHOH KapOouHHJIbHOM rpyn 
HOBO KH- bl OTCYTCTBYIOT. 
CJIOTBI 94] 4,5/1,1437}1, 4343] 45,17 Visnoxenuble jaHHble noyTBepxia 


OT OOpasoBaHHe 9moKcHdpoctpHHOBOr 
pupa pu peakuuu Muxasnuca — BexKepa c 6pomateTonom. Bepostuo, o€ 
pasoBaHHe SPHpoB SNOKCHOcpPUHOBbIX KHCIOT HMeeT MecTO pu JelicTBH 


* OMHOBPeMeHHO He3aBHCHMO OT Hac CHUTES SPUpoOB STOKCHOCHHHOBBIX KHCMOT STHM KE TH} 
TeM Obl ocyuecTBieH B. C. A6pamosnim. 
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{iMocpopucToro HaTpHA HW Ha [pyrue a-ranoufoKeToubl. PaOoTa B 3TOM 
BJICHHH Tposou«Kae4ca. 


QIKCHEPHMeCHTAABHAAH UWACTH 


PORYKT JelcTBUA WuSTHMpocpopucToro HaTpHA Obl MONyYeH Kak GOblJIO 
Jano panee (*). Ilocne meperonkH Ha KOJOHKe C HaOHBKOM M3 CTEKAHHBIX 
OB B 16 TeopeTH¥eCKHX TapeJIOK OH HMedI CJefytoullve KOHCTaHTBI: 90°/4 MM; 
,0 MM; no 1,4317; a 1,1153; MRp natijeno 45,14. 

MeduMOReHCTBHYEe xKIO0PaAaHeToHa:c AunsTuAhoc- 
YHCTOH KUCAMOTOU. PaBHOMOJIeKyIApHbIe  KOMMYeCTBA XJIOp- 
OHA H AMSTHIPOCHOpuCTOH KUHCJIOTHI CMeLIMBAJIMCb B TeperoHHOow Koul6e H 
feCH TIpHOaBIANIOCb HECKOJIbKO KalleJib KOHI€HTPHpOBaHHOrO pacTBopa 
Jlata HaTpHa. Ha6miogqanocb ca6oe pasorpeBaHHe. CoyepxxHMoe KOJIObI 
eBalocb 3 4aca Ha MacJIAHOM Gane npn 160—165°. Mocae nelitpanusaunn 
CHOH KHCJIOTOH MH NeperoHKH Oblia NOsJyyena GpakuHA co cyeyIOULHMU 
TauTamMu: 124—126°/4 mm unu 132—134°/5,5 mM; naewl54a15; ao IPLOsoa: 


HaligeHo 51,04, yma C,;H,.4PCl MRp sBpisucneHo 51,78; Haligeno 
3,09%, BbIaucIeHO P 13,45%; BbIxog u3 24,9 r xmopameToHa 23,5 r. 
CeHCTBHEC HA ARHSTHAOBH A IPUP a-oKcH-B-xXAOp- 
HponuAmpochPuHOBOH KUCHAOTH CHUPTOBOH Me- 
au. K pacrpopy 5,8r eyKoro Kas B 150 Ma aOcomtoTHoro cnupTa IpH- 
aJIcA Sup OKCHXNOpH30MponuApocpuHOBOH KHCOTEI c T. KH. 132— 
°/5,5 MM B KOsIMYecTBe 23,5 r. [locme HarpeBaHHua B TeveHHe */, daca Ha 
AHOH Oane HW OTAeNCHHA XMOpucTOrO KaJIHA PUMbTpaT pH WeperoHke jad 
Kum (11,517) ct. Kun. 77,5—78,5/1 mM; n® 1,4308; do? 1,1163; MRp uait- 
0 45,02, gna C,H,,04.P MRp spruncmeHo 45,53; Haligeno P 16,07%; 
iucmeHo P 15,97%. 

[locie meperouHkKH Ha KONOHKe B 16 TeopeTHYeCKHX TapesOK BeleCTBO HMewO: 
<a. 91°/4,5 mm; 129 1,4313; d° 1,1137; MRp 45,17. 


Hay uno-ncceqoBaTeibCKHH XHMHUeCKHH HHCTHTYT Ilocrynuso 
um. A. M. Bytaeposa 4 VII 1956 
upuH Ka3aHckoM rocyjapCcTBeHHOM YHHBepcuTeTe 
um. B. VW. Yapsanospa-Jlexuua 


UHMTHPOBAHHAS JIATEPATYPA 


15. A. Ap6ysos, B. C. Bunorpagosa, JAH, 99, 85 (1954). 
@os, B.C. Bunorpagosa, JIAH, 106, 263 (1956). *bB. A. Ap6ys3os, 
C. Buuyorpaygosa, JAH, 106, 465 (1956). 4 W. Pier ows I Ul llemr 
Meyer, Naturwiss., 39, 353 (1952); W. Perkow, E. Krockow, K. K noe- 
nagel, Ber., 88, 662 (1955); W. Perkow, Ber., 87, 755 (1954); A. H. My a0 = 
x, H. M. Jle6enesa, JAH, 101, 889 (1955); A. H. Hy aosBuk, AVNSE, VOB. (ets 
mo. Me Mattson, J..T.spillane GW. Pearce, J. Agr. Food Chem., 
P1955); W. Lorenz, A.Henglein, G. Schrader, J. Am. Chem. Soc., 77, 
moos); W. F. Barthel, B. H. Alexander, P. A. Giang, So Ao del al 
\m. Chem. Soc., 77, 2424 (1955). ®& A. E. Ap6y3o0Bn, M. M. A3anosBeckaa, 
H, 58, 1961 (1947). 
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‘Hoxaage Axanemun nwayk CCCP 
1956. Tom 141, Ne 1 


XHMH, 


A. A. TYPEEB u 3. A. CABJIHHA 


BJIAAHHE CTPOEHHSA COEAMHEHHM HW3 KJIACCA WIH@®OBbIX 
OCHOBAHMM HA UX CBOHCTBA KAK JIEAKTHBATOPOB METAJLIG 


(ITpedcmaenexo axademuxom A. B. Tonuueeoim 29 V 1956) 


Ila mpeqoTBpalleHua KaTaJMTHYeECKOrO JeHCTBHA MeTAaJIJIOB Ha OKMCJMTED 
Hble Mpoleccbl (HampuMep B TOMMMBaX) MOryT MpHMeHATbCA cnewHalbuble Np 
caKM — JeaKTHBaTOphl (HHaKTHBaTopbl) MeTasmioB (?, *). JleakTHBApytouy 
CBOHCTBa TaKHX MpHcafqoK OObACHAIOTCA HX CNOCOOHOCTbIO OOpa30BbIBaTb 
HOHAMH MeTaJlla, HaXOJAUIMMHCA B TOMJIMBe, KOMIMJICEKCHbI€e COeHHeEHHA 
HOHHOrO xapakTepa (°). : 

SHauHTesbHOe YHCIO COeCAMHEHHH, OONaqatollMx JeaKTHBUpPy!OWlMMu CBO 
CTBaMH, HaligjeHo B KJlacce WudpoBblxX OCHOBaHHM — MpOAyKTOB KOHeHCallp 
apoMaTHyecKOrO aslbyerugqa HM aMHHa. 

B cBa3v C TeM, YTO Hp KOMMeKCOOOpa30BaHHH C MeTasJIOM HauGosee ycTo 
YHBbI KOJIbILa, COCTOALHe H3 5—6 aTOMOB, AIA CHHTe3a COEAMHEHHH C XOPOLIMN 
JleaKTHBUPY!OUlMMH CBOHCTBaMH TpHMeHHM TOJIbKO OKCHOeH3aJbserHy, HMeK 
Wu OKCH-rpynny B OpTO-MosO*KeHHH K aJlbyerHqHOH rpynne (caJMIHOBBI 


Ta6Oauna 1 


Xa PpakTepHCTHKa CHHTC3HPOBAHHbIX Ca JIMIM JIU IeCHOB 


S 
CoeanHeHuA BuewiHul Bu ea PacTBOpuMOCTb 
eS 
Casuunsaugenanu- | Cepo-xentbe Mew- | 45|B Gen3vHe, 6eH30- 
JIM KHe HIVIbI Jie, CNHpTe HW Ap. : 
Canuunsuen-opto- | Opas>xeso-Kpacuble |176] B cuupte, ameroue, 
aMHHOWeHOUI OnecTAMHe 4e- ca6o B OeH30ue 
Wy HKH 
CasMunsanqen-Meta-| Opanxeso-xenTpii |128|B anetone, TpyqHO 
aMHHOeHOW NOpowoK B 6eH30uIe 
Cannunaunes-napa-| Kento-Kopuunespli |137|B auetone, TpyAHO 
aMu¢ eHow NOpOwWOoK B OeH3OuIe 
Tucannunaugen- CpetTio-opanxespie |160| TpynHo B cnupre, 
OpTo-eHH eH H- MeJIKHe KPHCcTaJ- OeH3ONIe, B alle- 
aMHH JIbI TOHeE MpH Harpe- 
BaHHH 
ncannunumugen-me-| Keutpie, 6Omecta- |211|B aneroue, Tpy HO 
Ta-(eHHJIeHLH- uHe YellyHKH B OeH30se 
aMHH 
Ancannuniugen-na-| Apko-opanxespie |109] Tpynno B ateroue, 
pa-(eHHJIeHAH- OuecTAULHe KpH- pacTBOpHM B Lo- 
aMHH CTaJWIbI pauem Gensoure 


abgerug). Wincddosbt ocHoBaHHaA H3 MeTa- u mapa-OKCHOeH3a/Ibyeruyos ak 
npu KOMIK COOOpasoBaHHH 7- UW 8-WIeHHbI€ KOJIbUa, KOTOpble He Obmasak 
qocTaTOuHOH ycTowunBocTbio. Mnbima cmopamu, BbIGop apomaTHueckoro ail 
Aerufa As CHHTe3a JeaKTMBaTOpa B M3BeECTHOM Mepe orpaHnueH. 
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OM H C MPOH3BOJHbIMH aHHJIH- 
JMaMuHaMH HW OKCHaHHJHHaMH, 
\pbIX BTOpasd aMHHHAA WH OKCH- 
bl HAXOMATCA B pa3sJIHUHbIX TOJIO- 
1X MO OTHOUICHHIO K aAMHHHOM 
e. 


-HT€3HPOBaHb!l CJIeqyroulwe coej{H- 


# 


Oop aMMHa [Ws CHHTe3a wudPoworo OCHOBaHHA, OONajalolllero XOpOUWHMMy' 
| BHP YIOWlMMH CBOHCTBaMH, MeHee OrpaHHyeH, H B NaTeHTHOH uTepatype 
}XKEHI WIA STOW WeNH AMHHbI pasnHyHorO cTpoeHHs (%). 
HCCJI€OBaJIH 3ABHCHMOCTb JleaKTHBUPYIOUIMX CBOHCTB COeMHeEHHH THNa 
)BbIX OCHOBAHHH OT CTPpOeHHA apOMaTHYeCKOrO aMHHa, Y4aCTBOBAaBUero 
ese. McceqoBanucb wiuddoBbl OCHOBaHHA, MOJIyYeHHbIe Mp BsanMoOjel- 
—CaJIMWHOBOrO aulbyerufa c MpocTeHiwiHM apOMaTHYeCKHM @aMHHOM — 


TaOmauna 2 


CpaBHHTesbHad  3PPeKTHBHOCTh CaJIHWH- 
HACHAMHHOMEHOJIOB B 3ABHCHMOCTH OT pac- 
(OKHCJIeHHe pHi 


NOJIOKeHHA OKCH-Ppynnbl 
110° B TeyeHne 2 4ac.) 


y Tl] - Ke 
t: 1) canuuvsaugenanuann; 2) ca- Oeil Pane 
IMJeH-OpTO-OKCHaHHJIHH (CaJIMUMJI- Oopasms rama taeoenr ee 
PTO-aMHHOdeHow); 3) cauHWHJ- ma | mr/100 Mat 
MeTa-OKCHaHHJIHH (CaJIMUHJIH]eH- 
amuHodpenon); 4) canuunaugen- Ucxoazneri Oensux 0,5 10 
OKCHaHHJIHH (canHlHauyeH-napa- se a a ies 66 

: 

Openos); 5) WUcaNMUHAMAeH-OPTO-  Bensun B npucyTeTBHH 
JeHyqvamMuy; 6) ANCasHUHINeH- MeH H CaJIHIHJI- 

CHHJICHAHaMHH; 7) uCaIHILHI- HeHaHHJMHa 20,4 60° 

-Tlapa-(beHHJIeHAMaMHH. Bexu3uuH B NpHCyTCTBHH 
2 MeH H CaJIHIWHJI- 

HHTe€3 YKa3aHHbIX COeHHeHHH, B yleH-OpTO-OKCHaHH- 

BHOM, OCYLlecTBJIAICA NO Cieqyt0- muna 1,7 45. 

| MeToquKe (*). OrTBellieHHoe KOJIH- Beb3ui B MpHcyTCTBHH 

MejiH H CaJIHUHJ1- 
B a 

. me roto aMHHa PpacTBO ae CR 
Cb B @-HOH yKcycHOH KucsoTe pate 18,4 43, 

Harpepannu (60—70°). Hocae nom- Bensun B npucyteTBHn 

) pacTBOpeHHA aMHHA B pacTBOop MeQH HW cas 

i HJleH-Mapa-OKCHaHH- 2 

BIANOCb J{BOHHOe (MO CpaBHeHHIO sean 5.9 40 


CyCHOH KHCIOTOH) KOJIM4eCTBO BO- 
B nosy4enublii pacTBop qoOaBaasica 
IIMJIOBbIM aJIbJerH B PABHOMOJIEKYJIAPHOM KOJIMYeCTBe K BSATOMY aMHHy.~ 
“HA Mpoxoqusa ObIcTpo, H nocse 5—10-mMHHyTHOrO SHeprH4Horo Mepeme~ 
AHA Bbilalasl OCaqoK CaMUNINeHa, OKpacka pacTBopa yCTaHaBJIMBalacb. 
OMHHOM, YTO CBUeTeMCTBOBANO O 3aBepIeHHH peaKWMH, MpoTekaiollelt 
ypaBHeHHI0 


‘ ‘ 

j = oy 9 a 
Bs we oa sim 
(Pr a( Panos" & 
Bay, SS Sy 


ca Ju JOBbI CaJINUMHeH-OpTO-aMHHoeHo 


aJIbieruy, 


OPTO-aMuHO- 
cdenou 


YeawoK CaNHUHINeHa OTPUJbTPOBbIBaICA Ha 610XHEpOBCKOH BOpOHKe HU 
sKPHCTAJJH30BbIBAJICA H3 CNMpTa HJM aileTOHa B Buse 6ecTAWIMX Hrd HAH 
rouKOB (cM. TaOn. 1). 

SHHTeSHPOBAHHble COeAMHEHHA BBOMMINCbh B GeHSHH HH HeMocpeACTBEHHO, 
B KaKOM-sIH60 pacTBoputene. JjeaKTHBUpytolllne CBONCTBa CoeAHHCHHE 
sHMBaJINCb B KOHWeHTpauuu 10 mr Ha 100 ma GeH3Hna. CpaBneHve MpoBo- 
ICb MPH OKHCeHHN GeH3MHa B MPHCYTCTBHH MefHbIX NJlaCTHHOK B 3AMKHYTOM . 
me (®), ¢ MocseqyIOWlHM 3aMepoM KOJIM4eCTBa KHCAOpOda, NOrJOMeHHOro 
MHOM TIpH OKHCJIeHHH, HM aHaJH30M OKUCCHHOrO TONMUBA, . 

ari 


TIpopeqenHoe UccsleqoBanue cpaBHuTenbHol adbeKTHBHOCTH —CaJIMi 
HJleHOB, NOJYICHHBIX H3 AMHHOeHOMOB PasJIM4YHOTO CTPOCHHA (ra6n. 2), @ 
3ano, YTO apbeKTUBHOCTh [eaKTHBAaTOPOB MeTasIa H3 KJlacca WIMPDOBbIX OC 
BaHHH 3aBHCHT OT CTpOeHHA apoMaTHYeCKOrO aMHHa. 
 SibbexruBwocrh feakTMBaTopa BospacTaeT Mp BBeCACHHH & aMHH OKt 
PpyNMbl H 3aBMCHT OT B3aHMHOTO PaclOMOKeHA OKCH- HM AMHHHOM PPYIIIBl, y 
JIMGHBaACb OT MeTa- K Tlapa- WH OpTO-MOJIOxKeHHIO. 

CasIMUMIMeH-OKCH-aHHJIMHbI JalioT C Mef[bIO KOMIIJICKCbI, MOBH]HMON 
<Neyyroulero CTpOeHHaA: 


i WEE 6 ise ae SG pe SN 
Ne Cu Me Cu yi 
Ca Ne one Cling Serle 
[Fe | | | | | 
Hed | H H H 
( 7s VARMA 
fauna st 9 ete bebe 
ES HON i 
KomnaekcHuoe coeqHHeHHe MedH KommueKcHoe coeqHHeHHe Meu 
Cc CaJMUUVINZeXaHuJI“HOM €: Ca NMIHINDeCHMeT aOKCHAHHJIMHOM 


Seat Ne a 
Sey ~ eis 
ae Yi C=N" “N=C 
Ne TENS | | | | 
Liagiackaaped? : ‘ 
H H rH, 
wo) (yo Ot) 
| | Sa SH 
Sy | | 
OH OH 
KomnmaekcHoe coeqHHeHHe Me] KommuekcHoe coequHenHHe Me]LH 
Cc CaJIMWWJIMAeH-OpToO-OKCHaHHJIHHOM Cc CaHUAJHAeH-lap 4a-OKCHAHHJIMHOM 


OueBugHo, MpHcyTCTBHe OKCH-rpynMb! B OpTO-MosowKeHHH cosfaeT Gwar 
NIPHATHBIe YCMOBUA JA OOpas0BaHHA a30TOM Goslee IpOUHOM KOOPAMHALHOHHO 
CBA3H. 

: 
Ta6Oununa 3 


7 
CpaBHHTeJIbHad SPPeKTHBHOCTh AUCATHIHINeHPeHHJeCHAHAMHHOB B 3aBHCHMOCTH OT paciik 
JIOXKCHUA AMMHHBIX py B HCXOMHOM J\MaMHHe (OKMCAeHHe MpH 110° B Teyenue 2 4ac.) 


Tlors10- Coyep2k. TMorao- Conepx 
eH. cdbaxTua. neu. bakTus. 
Haumenospanne o6paslloB KHCJIO- CMOJI TlocJie HaumenoBanue o6pa3ioB KHCJIO- CMOJI TIOC, 
pot’, OKHCJ. pod., OKHCJ, 
MJ. mr/100 ma MJ. mr/100 M 
Ucxopubiit Oen3nH Ons 10 Bex3HH B NpucyTcTBHH 
Beu3vH B TpucyTcTBuH Me HW JuCcaJMIHI- 
_ MeAH Deine 66 HeHMeTad cH ICH H- 
Beu3HH B NpAcyTcTBHH aMuHa wail 46 
? 
Me HW cauHMlys- Ben3HH B NpucyTCTBHH 
HJ\CHAHH HHA Veal 60 MeH HW MMCaJIHILHJI- 
Beu3uh B mpucyTcTBHH Hennapadennsien- 
MeH MH HCamMIMaA- 7HamMuHa 14,7 64 
HJeH-OpTo-PenHwen- 
nuaMHHa 16 14 


AnaJlOrHunad 38aBHCHMOCTb J[eaKTHBHPYIOIMX CBOMCTB COeIHHeHHH THI 
wIMpPoBsix OCHOBaHHH OT pactlOIOKeHHA AMHHHbIX PpyMM Halifena B psp 
AMCaIMMInenpenusienquamManoB (Ta6n. 3). HM 3yecb opTto-pacnomoxent 
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CTHTeJeli NOMORKUTeMbHO CKasaylOCb Ha JeaKTHBHPYioulel cnocoOnocTH Mo- 
HHOrO COe]{HHeHHSA. 

akuM 00pasom, ddpeKTUBHble JeaKTHBATOPbI MeTaINOB U3 Ksacca WHdpoBEIX 
)BAHNM MOryT ObITb HalifeHbl cpequ COeMMHENHH, NOMYIeHHbIX C yaacTHeM 
aTHyeckoro aMHHa, HMelollero B OPTO-OMOKeHHH K aAMMHHOM rpynne 


H-NH6O 3aMeCTHTeJIb. 


Tlocrynuao 
31 III 1956 
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XHMH 


Axanemux A. H. HECMESAHOB, JI. HW. 3AXAPKHH u P. X. ®PEMJVJIMHA 


KOHJIEHCAUMA +, 7, y-TPHXJIOPKPOTOHOBOH, 
“,;-]MXJIOPKPOTOHOBOM H y-BPOMKPOTOHOBOHM KHCJIOT 


ly 


C BEH30JIOM B IIPHCYTCTBHM XJIOPHCTOTO AJIKOMHHHA 


Kouyencauua Oen30a c coequHeHuimu Tuna RR,C = CH — CCls, rye 
Ru R, =H, ankun unu envi, B MpHcyTCTBUM XJIOPHCTOTO aJIIOMMHUA CO 
MIpOBORKMaeTcA  aJMHIbHOH H380MepH3allMeli MH IPUBOAMT K  COoeMHeHHSM 
C,H;CRR,CH = CCle (%). Hanpaspnenue sToH peakuMu TpyfHO Obllo Mpey 
CKa3aTb B Culydae {,7,7-TPHXJIOPKPOTOHOBOM KucsoTEI CClsCH = CH — COOH, 
B KOTOPOHM HaxOfATCA WBe OpHeHTupyrollMe rpynnet CCl; u COOH, u qBonnas 
CBA3b MOMKET HAXOMMTbCA KaK B COMpPAKeHHH C KapOOKCHMbHOM rpymmol, Tak 
H B COMNps2xKeHHH C TPHXJOPMeTHJbHOH rpynnon. 

Heqasyo Oplio coodmjeno (*), 4TO pH KOHJeHCalMH HUTpHsa 1,1,7% 
TPHXJOPKPOTOHOBOH KHCJIOTBI C OeH30JIOM B MpHcyTCTBHH XwJOpucToro 
aJIOMHHUA MOyYeH HHTpH f$-PeHuN-y,_7-qHXJOPBHHUyKCyCHOM KUCJOTEL 
CCl,=C(C,H;)CH2eCN, o6pas0BaHHe KoTOporo OObACHeHO Jerng~poxsopupo- 
BaHHeM Of eHCTBHeM XJIOPHCTOrO aJIOMHHHA MpOMeEexKYyTOUHO TMOsyyarolle 
roca CClsCH(C,H;)CH,CN. [IpupegenHoe B yKa3aHHol paGoTe JOKa3aTeJIbCTBO 
cTpoenua CCl2 = C(C,H;)CHeCN myrem mlesouHoro ruqpomusa ero B dbeHud 
AHTAPHY!0 KHCOTY He NOSBONAeT ONPeeTUT NONOKeHve PeHHIEHOM rpynnBl 
mo OTHOWeHHIO K CN-rpymne. 

B wacToalel padoTe Mbl H3y4HIH KOHJeHCauHIO Y,{,7%-TpHXJIOpKpOTOHOBOM 
KHCJIOTHI C O€H3OJIOM B IIPHCYTCTBHH XJIOPHCTOrO aJIIOMHHUA UH Hallliu, ITO KOH= 
WeHcalua M[poTekaeT c oOpasoBanwem  a-beHHJI-y,7-qUXIOpBUHUyKcyCcHOm 
KHCJIOTHI TO cxeme 


AICI, 


CCl3;CH = CH — COOH + C,H, + CCl, = CH — CH — COOH 


| 
CoH 


Takum o6pa3oM, B STOH peaKNHH MpoABAaeT ceOa conpsxKeHHe BOlHO!l 
cBisH ¢ CCls-rpynmoli, a He c KapOoKcubHo rpynno#. Kporonospaa KucsoTa 
KOHeHCHpyeTca C OeH30JIOM B MpHCyTCTBHH XMOpHCTOFO aJOMHHUA Cc O6paso- 
BaHvem f-(beHHJIMaCIAHOM KUcHOTH (5): 


AICI, 


CHsCH = CH — COOH -+ C,H, CH3;CH — CH, — COOH 


| 
CoH; 


Crpoenve a-eHMu-1,7-1uXJOpBUHMYKcycHoli KHCMOTHI JoKasaHo lipeppa- 
IleHHeM €e B H3BeCTHYyI0a -~PeHHJIMaCAHY10 KHCOTY Ip PHAPUpOBaHUH B.Ieno4g- 
Hou cpeje. Ifonoxenve ABOMHOH CBASH B NOMyYeHHOM KucmOTe cleqyeT U3 Toro 
(baka, YTO 9Ta KUCOTa ycTOMUMBa K THApomMsy B cna6o KUCHOL UH HeHTpasib~ 
HOW Cpejax, Tora kak, Hanpumep, C,H;CH = CH — CHCls merxo rugzponn- 
3yeTCA BOOM B KOPHUHBI anbgeruy (*). TIpu yelicraun TPHOTHaMHHa Ha 
o-(heHHJI~y,(-AUXJOPBHHHJYKCYCHYIO KUCIOTy B yCIOBHAX, pH KOTOpBIX 
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py OPBUHMyKCycHaT KucoTa (*) H3OMepusyeTCA B Y,1-]UXJOPKPOTOHOBy10 
“ory, oOpasyetca NpomyKT peaKuuu, darournii IIpH OOpaOorke Boyoli Kopuy- 
a anpyeruy, ITO Mpeppalienve MOLTBepxKaeT crpoenne a-enH-7,7-qu- 
HPBUHUNYKCYCHOU KHCJIOTBI H MOXeT ObITb MpeycTraBneno &nexyroulum 06- 
OM: 


CCl = CHE CHE COOH 
du, 
pace, CHC COOH)  -ocH CH=CH Cae 
ieee 


‘BosMOxKHOCTb MpOTeKaHHA KOHJeHCalHH Yepes Mpe_BapuTebHyIO 130Me- 
jAIHIO ,7,{-TPHXJIOPKPOTOHOBONM KUCJIOTbI MO BIIMAHHEM XJIOPHCTOrO aJltO- 
MMA B 4,/,{-TPHXJIOPBHHUWJIYKCyCcHy!0 KHCJIOTy MCcKOWaeTCA, TAK Kak 
‘{-TPHXJIOPKPOTOHOBaA KUCAOTAa B pacTBOpe Cepoyrviepoka MIM XMOpocbopma 
WM3MeHAeTCA MO WelicTBHeM XJIOPHCTOrO aJIOMHHHA. 

jAnsa cpaBHenus c y,{,{-TPHXMOPKpOTOHOBOHM KuCHOTOH Obla uccMeqoBaHa 
IencallHaA C Oe€H30JIOM B MIpHCyTCTBHH XMOpHCTOrO aMIOMMHMA 7%, 1-UxXsOp- 
bTOHOBOIi KHCJIOTBI HW {Y-OPOMKPOTOHOBOHM KuCHOTEI. 7,%-],uxmopKpoTonoBaa 
PJIOTA KOHJeHCHpyeTcA Cc OeH30JIOM TIO CXeme: 


AICI, 


HCCl1,CH = CH — COOH + C,H, + (CgH;)2.CH — CH = CH — COOH. 


‘Crpoenve 7,{-(uPeHHAKPOTOHOBOM KHCJOTHI JOKa3bIBaIOCcb MpeBpallleHuem 
MO AeHcTBHeM WleOUH B H3BeCTHYIO 1,{-HPeHHABHHUYKCyCHy!O KUCJOTY 
DKHCIeHHeM MlepMaHTraHaTOM KaJIMA B JudenusyKcycuyio KucnoTy. y-Bpom- 
OTOHOBaA KUCIOTa JerKO KOHJeHCHpyeTca c OeH30I0M c o6pa30BaHHem 
)CHHJIKPOTOHOBOH KUHCJIOTHI. 


| IKCNeEPHYMCHTAALBHAA WACTh 


PE Kougeucanua Yy,TPAXAOPKPOTOHOBON K H C- 
TH Cc GeH3ON20M. K pactBopy 20 r ‘7,7,7-TpHXJIOpKPpOTOHOBOH Kuc- 
rb B 80 Ms OeH30JIa IPH MepeMeLIMBaHHH TocTeneHHO JoOaBusu 18 r xnopu- 
rO auIOMHHUA. TemMlepaTypa peakKWHOHHOH Maccbl NOBbICHacb pW 3TOM 
35°. Cmecb MepemelluBasu 2 vaca mp 35—45°, oxnmaquau U pasiomKusH pa3- 
3ICHHOHM COJAHOM KHCNOTOH. BeH30bHbIM COU SKCTParupoBasH pa3s0aBuJeH- 
M pacTBopom efKoro HaTpa. [lomyueHHbI WenouHOH pacTBOp NOAKNCIMIA 
IMHOM KUCIOTOH, BbIJeUHBUIEeCA MaCJIO SKCTPparupoBaJlH XxIOpodPopMom. 
OpocbopMeHHBIHi SKCTPAaKT CYWHJIM Hay XJIOPHCTHIM KasibuveM. IIpu Meperou- 
B BakyyMe nojyunmu 18,1 r a-cbeHus-7,7-JUXJOPBHHUJyKCyCHOM KHCJIOTHI 
. kum. 145—146° npu 1,5 mM pt. crt., T. na. 87—88° (43 Oen30na + Nerpo- 
[HBIM ocpup). 
Hatimeno %: C 52,25; 52,46; H 3,65; 3,46 
Cy)HgCl,O02. Baraucaeno %: C 52,15; H 3,46 


Pactsop 2 r a-(benuJ-;,7,-(MXJIOpBHHUJTYKCyCcHOH KHCJIOTHI uM 2 Tr egKoro 
pa B 70 Ma Bogbl rugzpupoBaiu nay 0,1 r 5%-Horo Pd/BaSO, B TeyeHHe 
yaca. Ilonyauau 1,217 KuCHAOTHI, He Cofepxallleli Xopa, KOTOpy1O HarpeJu C 
I THOHMNIXAOpusa B TesyeHHe 2 uac. M30nIToK THOHMAXNOpHAa OTOTHAIIM B 
yyMe, ocTaBliuiicd XopaHrugpuy pacTBOpHM B CyxoM apupe. OpupHbIH 
TBOP HacbITHIM cyxXHM amMMuakoM. IlonyyusM amu a-cbeHHusIMaCMAHOU KUC- 
BIC T. Tul. 84—85° (v3 Gensona). JIutepaTypHbie Aanuble (6) T. Hu. 84—809. 
JlaeT Jenpeccuu TemMMepaTypbl MaBeHuA CMelaHHOl MpoObl C H3BeCTHDIM 
a3IlOM aMHJla o-(pPeHHJIMaCJIAHOM KHCJIOTHI. 
4,6 7 o-eHus-;,7-MMXJIOpBUHMJyKcycHOlH KuCMOTb! HW 5 r TpHSTHTAMMHAa 
peau pu 40—50° B Teyennve 3 yac. CMecb BbIIMJIH B pa30aBJIeHHY!0 CONAHY1IO 
MOTY H OCTaBMJIM CTOATD B TeYveHHe 2 4ac., 3aTeEM 9KCTparupoBally 3(pHpoM. 
8* 145 


ObupHpili pacTBop OTPUbTPOBbIBaNIH OT CMOJI HW CYWIMJIM Haj CCPHOKHCJBIM Ha 
tpuem. IIpu meperouke B BakyyMe NosyyHsu 0,9 r KOpHYHOrO asbferuya, a Ue 
Hero — 2,4-quHuTpoenusrHypasoH c T. mm. 250—251° (u3 MeqAHO yKcycHol 
Kucnotsl). He yaer Jempeccuu TeMMepaTypbl MWiaBeHuA CMeWaHHOH MpoOst | 
W3BeCTHLIM OOpasyoM 2,4-—MHUTpoenvsrHApasoHa KOpHIHOTO aJbleruya 

Q2.KoHReucaunua YYAHXAOPKPOTOHOBOKH KUCIOG 
c 6eH30N0M. K pacrsopy 15,5 r 7,7-uxXOpKpOTOHOBOL KUCJOTHI B 60 Mi 
6eu30a IpuOaBusu nocreneHHo 15 r xmopucTroro aliomunuxa. PacTBop mepe 
MewmMBanH mpH 40° B Tevenue 1 vaca, oxMaqumM HM pasioxKUIM pasOaBseHHOl 
CONAHOH KuCIOTOH. Bex3oubHblii pacTBop SKCTparHpoBaJiu pasOaBJIeHHbIM pac 
TBOpOM eyKoro HaTpa. IIpu no_KuceHHH WeO“HOrO pacTBOpa BbIllaJl KPHCTad 
jimuecKu ocayoK, KOTOpbIit coOpasu Ha PUJIbTpe, NPOMBbIIH BORON HW BbICYIWMIM 
Tonyaunu 18,8 r ,y-qucenuKpoToHoBoli KucHoTEI* c T. Tt. 135—136° 
6eu30a + meTponelupi sdup). T. Kun. 185—186° npu 2 Mm. 

Haiineno %: C 80,96;[81,01;FH 5,84; 6,03 
Cy¢Hi,O2. Beruucneno %: C 80,71; H 5,88 


IIpu narpepaHun pactBopa 4 1 4,7-qudeHHKPOTOHOBOM KUCJIOThI “U 6 1 
elkoro KawlM BcMecH 15M BogbI H 5 Mi MeTHJIOBOrO clupTa B TeYyeHHe 3 Yae 
WU NOcMeyIolleM MOAKMCIeHHM COJAHOH KHCMOTOH Nomyauain 7, %-qubexu 
BUHMJYKCycHylo KucsoTy c T. ma. 115—116° (m3 OeH30na + NeTpomeHuel 
apup). JIutepatypHbie gauHble (°) T. na. 114—115°. IIpu oxucnenun 21 


eqkorokasH B 100 Ma BogbI NowyynH WupewusyKcycHy!o KuCcIIOTYy c T. WI. 1466 
146° (uz Bogpr). JIuTeparypHbie qanuple (11); T. ma. 146°. 

IIpu ruqpupopanuu 2 r y,7%-qH@eHWIKPOTOHOBOM KHCJIOTLI B CIIMPpTOBOM p 
TBope Hag 0,1 r 5%-Horo Pd/BaSO, nonyaumu 2 Pr. y,;-quceHuaMaciaHO 
KMCNOTHI c T. Tt. 106—107° (u3 BogHoro cnupta). Ilo muTepaTypHbIM ,aHHBh 
COT <The Ons 

3. KoHReHCaALHA Y-OPOMKPOTOHOBOH KUCAOTH 
6eH3020M. K pactsopy 16 r y-OpomKpoToHOBOH KHCJIOTHI B 50 MJ GeH30ue 
pHOaBuJiH Mp nepemewmMBaHuu 15 r xmopucToro amiomHHuA. PacTBop mepe: 
MeLUMBaIH JO IpekpallleHHA BbIeeHHA TaNOHJOBOMOpoNa, 3aTeM pa3sO*KU 
BOO u OOpaboTaiH KaK B ciyaae Y,7,{-TPHXJIOpKpoTOHOBOH KucsOTHI. IIpi 
Tleperouke B BakyyMe Nosyuusu 10,2 r y-feHHIKPOTOHOBOH KUCJOTHI C T. KUM 
137—138° npu 2 mM, T. un. 64—65° (43 Gexsona + neTponelinnili scdup). JM 
TepaTypuHble Januble (*%) r. m1. 65°. He qaer qempeccuu Temmepatypbi 1aBleHHs 
CMeIMaHHOK MpOOb! C HSBECTHBIM OOpasilom y-(peHHJIKPOTOHOBOM KUCJIOTHI. 


VHCTHTYT SeMeHTOOpraHHuecKkuX CcoeqMHeHHIt Tlocrynuso 
Axayemun HayK CCCP 19 V 1956 


UMTMPOBAHHASA JIMTEPATYPA 


LA. H. Heemen wos, PX Op einzuus ae B. VU. Guper 


u ) 
717 (1951). 2 A. He -Heecwe aoe) BP. Xs Ope garu wa, Ie S 


B, JAH, 7 

axapKuHH 
A. B. Beaasecku it, KOX, 26, 1070 (1956). ? A.H. Hecmeauos, P. X. Ope kh 
auuua, H. A. Cemeuos, Mss. AH CCCP, OXH, 1955,993. 4A. J. Tpe6eunwk 
WM. Wl. Dy kepBpaunuk, QKOX, 25, 286(1955). 5 J. F. Eijkman, Chem. Week 
blad, 1, 421 (1904); Chem. Zbl., 1, 1416 (1904). ®E. Charon, E. Dugouj 
C. R., 1386, 94 (1903). 7A. H. Hecmesuos, Jl. V. Saxap kun, B. H. Kom 
P.X.®pekaAnauna, Uss. AH CCCP, OXH, 1954, 604. §M-me Ramart-Lucas 
M-lle Amagat,C. R., 184, 32 (1927). 9 W. Borsche; Chem. Ann., 526, 1 (1936 


IR ROB wrtinery J: WerCio stierds Am..ChemspSoci, 65.0262 (1934). 2 J.U.N 
Chem. Ann., 298, 242 (1897). _™ J. F. Ei j kman, Chem. Weekblad,5,655 (1908); Chen 
Zbl., 2, 1100 (1908). ** R. Fittig, A. Lui b, Chem. Ann., 283, 302 (1894). 


ET 5 2 : 
all sf B pa6ore (°) coo6mjaerea 0 MoNyYeHuHYy, y-2utbeHHAKPOTOHOBOL KHCMOTHI CT. TI. 115- 
116° mpu KOHeHCalun AMennyKcycHoro ablerufa ¢ MaJIOHOBOH KuUcMOTOH. Sto omMOKa 
Tak KaK B JeHCTBUTebHOCTH OOpasyeTcA Y,y-qupeHuMBUHUTyKcycHad KucuOTA. 
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Aornayge Akagemun nayr CCCP 
1956. Tom 411, Ni 4 bd 


rs XHMHfA 


A. M. MAYUIKWH u JI. B. OCHIIOBA 


_ CHHTE3 AWETOHHTPHJIA W3 MEHTAHA H AMMHAKA 


(ITpedcmaeaeno axademuxom A. B. Tonuueseim 11 V 1956) 


\IETOHHTPHJI HaXOJMT pasHOOOpasHoe MpwmMeHeHHe B XMMMUeCKOH Tex- 

DrHuH. OH TpescTaBaeT coOoH #KHAKOCTS c T. Kun. 81,5°, T. na. —41°, 

7828 u nS 1,3442. Bnarojaps cBoeit BbICOKOM AMSeEKTPHYeCKOM MOCTOAH- 

, paBHolt 35,8, OH ABJIMeTCA MIpeKpaCHBIM PaCTBOPHTeeM JIA MHOPHX Be- 

TB. 

\IeETOHHTPHI IpUMeHsAeTCH B KayecTBe MPOMEXYTOUHOFO MpOAyKTa Jia Nosy- 

4A T1acTHPUKAaTOPOB, BUTaMHHa B,, WHSTHI- UW TPHSTHMaMHHOB, HHCeKTH- 

OB, a TaK2Ke MOET ObITh HCMOMb3OBaH B Pe peakUMH BMeCTO yKCVCHOrO 

[pHa u xmopucToro abeTuma; M3 Hero B MpOMBILIeHHOCTH NowyyaeTcA 

yCHad KUCIOTa HU alleTamMuy. ANeETOHHTPH MOKET MPHMeHATHCA B KavecTBe 

-BOPHTeIA [JIA MHOTHX BelleCTB H KOMMOHEHTA JIA AZCOTPONHOH MeperoHKH. 
Ie€TOHHTpH MomysaeTca NO peakuMsiM: 

|) yKcycHOH KMCJIOTbI C AMMHaKOM: 

CH,COOH -- NH, + CH,CN + 2H,0; 

2) XJIOPUCTOrO MeTHa C WHaHHaMH WeOUHbIX MeTAaJIJIOB: 

| CH;C1-+ KCN > CH3CN + KCI; 


3) MeTaHOJIa C WHAHHCTbIM BOJOPOJOM: 
| CH30H + HCN — CH;CN -++ H,0; 


1) HeHACBIeHHBIX COeMHeHHH C AMMHaKOM: 


CyHe + NH3 a CH3CN a laGy 


Ammuak pearupyer c alleTHieHom mp 300—350° B npHcyTcTBHM KaTasu3a- 
9B WerHApaTayuu, OKMCH AJOMHHUA UM CHUIMKareds. 
3 mocseqHee BPeMA MOABHIOCb HECKOJIbKO paOoT, B OCHOBHOM NaTeHTHOrO 
aktepa (1,2), MOCBAIeHHBIX H3y4eHHIO B3aHMOeHCTBUA OePHHOB C aM- 
KoM. B ogHoli rpyrme maTeHTOB KaTaM3aTopamu aBsiaiorca Co u Ni wa 
TMUHBIX HOCHTeIAX MC pasIH4HbIMM OOaBKamH. PeakilMaA BefeTCH pH 
SIMeHHOM JlaBJICHHU, H WoMysaeTcH CMeCb AMHHOB H HHTPHJIOB, COCTaB KO- 
IX He u3y4eH. Bo Bropow rpymie maTeHTOB OMHCbIBaIOTCA KaTaJIH3aTOpbl 
\CHOBe OKHCNOB MOmHOeHAa, XpoMa, BaHayua uM BOMbppama. Peakina 
IIpH aTmochepHoOM aBJeHHH, MH OCHOBHBIM IpOAYKTOM ABJIAeTCA alleTO- 
ouN. 
Ipu peakuwu aTHeHa C AMMHaKOM B KaveCTBe KaTaUsaTOpa MOKET MPH- 
TCA M cydbpaT WuHKa Ha cuHKarene. [pu 450° momyuaetcs alleToHH- 
3 
cee ro[bl MOABHOCb HecKombKO paoor A. ®. IInata u M. E. Boub- 
a (4°) mo cHHTe3y aleTOHHTpHa U3 ONePHHOB M aMMHaKa. B KatiecTBe 
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KaTaW3aTOPOB TIPHMeHAIOTCA OKHCJIbI MeTAJJOB, OTJOMAKEHHBIE Ha OKHCH ak 
munun. B cilyyae STHJIeHa BbIXOJ| alleTOHUTpHla COCTaBIFeT (B MOJIAPHbIX Tp 
wenTax Ha ouledun) 16,7, mpomuiena 33,5 H amuujeHa 41,6. MexaHu3M 9T0 
peakIHH, NOATBepKACHHbIM SKCIEPHMeHTAJIbHO, MO MHEHHIO A. ®. Inara ; 
M. E. Boapnuna, cocTouT B IpHcoeqHHeHHH aMMVaKa MO MeCTY ABOHHOM CBASH 
corjacHo mpapusy MapKoBuukopa, C OOpa30BaHHeM aMiHa, KOTOpbIH Jase 
jleruaporeHusyeTcA B HUTPHI. . 
Vimerores JiBa KpaTKHX MaTeHTHBIX cooOulenusA (7), YTO alleTOHUTPHJ MOE 
losyyaTbes Tp BsaMMOeHCTBHH aMMHaka C TapacHHOBbIMH yrseBoxoponama 
OHaKO HUKaKHX HayYHbIX paOoT NO STOMY BONpPOcy He ONVONHKOBAHO. 
AxBTopbl HacTOAMero cOOOMeHHA USYYHJIM peakiHio NpAMOFO CHHTe3a alle 
TOHUTPHJia U3 A-MleHTaHa M AMMHaKa IIpH aTMOCPepHOM JaBJIeHHU UM TeMUepaty 
450—600° Hay MpOMbIIIeHHEIM aJIOMOMOJIHOQeHOBBIM KaTasM2aTopom (107 
okucu MomH6qeHa u 90% OKHCH amioMHHuA). Peakwua WpoTeKaeT C AeCcTpyK 
uneli HeHTaHa, OHaKO MeXaHH3M peakIUMH elle HefOcTaTOUHO NOHO H3y4eH 
Tak, MO2%KHO IIpefMoOAKUTb, YTO peakKIMA MpoTeKaeT 10 CNeMyIOWUM ypaBHe 
HHAM: 
CsHiz + NH3> CH3CN + 3CH,, 


CsHy2-+ 2NH3 > 2CHsCN + CH, + 4He + C. 


OcHOBHbIM IIPOJyKTOM peaKUHH ABJIACTCA aleTOHHTPU; OKa3aHO Takk 
HaIWuHe He3HAYHTeJIbHOrO KOJIMYeCTBa MponvoHUuTpHa. B ycnoBuax OMIT 
IIpoTeKkaioT WH MOOOUHbIe peaKIUHH: paciiayl aMMHaKa Ha 3JIeEMeHTHI H KpeKHH 
oOpasoBaBlueroca aleToHHTpuna. Ha6moganocb o6pa3s0BaHve 3Ha4dHTeCJIbHbE 
KOJIMYeCTB IMaHHCTOrO AMMOHHA H OTJOXKeHHE KOKCa Ha KaTaJIM3aTope. 

Vicxoqupiii n-lenTaH Kumed B mpegenax 32—36° nu umen a2? 0,63 


n° 1,3605. AMMuak mojaBaica u3 Oanmona. B ombirax BapbHpoBaJIHCb MO 


JIAPHbI€ COOTHOMICHHA peareHTOB, OOLEMHAA CKOPOCTb HM TemIlepatypa. 

Peaxuua NpoOBoyHacb B peaKUMOHHON TpyOKe c 200 MJ KaTasM3aTopa, Ie 
MeUleHHOH B KaTaJIMTHUeCKylO Neub, TeMNepaTypa KOTOpOH ycTaHaBIUBalae 
IIpH MOMOWH TepMoperyaaATOpa WH H3MepAuacb TepMomapoH. AmMuak uepe 
peoMeTp lloctynas B OOorpeBaeMbIli CMeCHTeJIb, Kya M0 Kalam u3 OropeTK 
BaslaHyquua NocTyMad WeHTaH UW rye NpoucxosuJo ero ucMapeHHe u cMelleHy 
c ammMvakoo. I lojy4eHHad B HY2XHOM COOTHOLWICHHH rasoBaa CcMecb TlocTynawa 
HarpeTbli peakTOp Cc KaTawusaTopomM. KatTamu3aT KOHJeHCHpoBaJica CHayasa 
XOJIOMMJIBHUKe, OXJaKTAeCMOM NPOTOUHOH BOOM, H 3aTeM B TPeX JIOBYIUKAax 
Temlepatypamu —25 u —60°. 

Katasu3aT HarpeBaJicad B TeyeHve 30 MHH. Ha BOAAHOM OaHe c OOpaTHb 
XOJIOMHJIBHHKOM JIA YyasieHH AaMMMaKa MW WHaHHcToro ammMonua”. Hyxkuil 


Ta6Omuna 1 


et fe re OneMeHTapHbili 
°C Fy cocTaB, % 
CH,CN aan see nid aoyh snap! 
sleHue Bec rsroluHna, 
B MM B eG G H 
CuHTe3HpoBaHHblit 80—81 | 0, 7822 | 1,3450) 43 217—218) 58,76) 7,44 
(737) 
JIutT. janupie (8) 81,6 |0,7828 | 1,3442) 41,4 | 218,5 DOO) Tae 
(760) “ 


CMON OTACMACH OT YruleBOOpomHOrO (aleTOHHTpH Maso pacTBOpHM | 
MleHTaHe) H pasronsJcA M3 KouObl PapopcKoro. Co6upanuce :paxunu 72—7 
u 79—98". Ppaxuua 72—79°, npexcraprsiomjad aseorpon alleTOHUTpua ; 
BOOM, BBICYINMBalaCb TBEPAbIM CAKHM KaJIM MW pasroHAdach Haq P,O,. 
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Hapsyy c onpeyesenvem KouctTaHt, quia HAeCHTHPUKALUHH ALeTOHUTPHa Spr 
1yWeH alleTHINOpormMounH—MposykT KoHencannn alleTOHUTpHsa c dmopo- 
PIMHOM, TeMMepaTypa WlaBNeHHA KOTOporO ABUAeTCH XapakTepHOi Besu- 
10M JIA HATPHIOB. Pu3sHKO-XHMHYeCKHe KOHCTAHTHI 9JIEMEHTapHbIt COcTaB 
(yYeHHOrO alleTOHHTpHsa ja- 
B Tags. 1. 

CoyepxkaHve a30Ta cocTaB- 
io B cpeyHem 3:00; UTO BausaHue ycJIOBHH ONbITAa Ha BbIXO], aleTOHHTpHJa 
13KO K TeopeTHuecKomy H3 A-TleHTana WH aMMHaKa 


1%). 


LAO eee 


1 1 a ical Es] 

faye ot Os oS 

‘Takum o6pa3om, mpuBejen- 2 ogat| 82 snes me gel Lee 
WaHHble, a TakxKe pA Ka- . iS) 254 ze ees SO oes 
oS Q oe Sg) S 2 

TBCHHBIX peaKkUHil JoKasbl- 3 i | So2| S85 |#EB. (|SSkH| ose 
q = fo) “, i=9] (=| = me w& 
OT, 4TO HOsyyeHHOe Bellle- 2 e | 253] O88 (Seek lanes | aad 


O ABJIA€TCA alleTOHHTpHJIOM. 
M3 oObeqnuHeHHblx dpakunit Buuanue MOJsApHOrO OTHOUWeHUA 
98° B pe3ysbTaTe HECKOJIb- 


49) . j= ts 
X TeperoHoKk Obra BbIeweHa St ee ' es NEE ee aoe at 
Mkuua 72—79°, xKotopad 53 | 510 [1:2 | 0:15 | 47,5 | 39:4 | 4.5 
ice cyuiku KOH u pasronku 43 | 910 |1:4 | 0,15 | 28,0 | 28,4 | 3,6 


4 P.O; mUpeycTapiasa co- 


- BausaHHe Temmepary ppl 
& aueronutpun (n> 1,3442; ae 


0,7830); t. nu. auerumpno- 44 | 400 1:2 | 0,3 | 87,0 | cnem | — 
6 39 485 |1:2 Ova 45,0 (oa) O03 
morounna 217,5—218°), Bec 37 | 500 [4:2 | 0,3 | 58;0] 9.6 | 1237 
oporo paBpeH 31% or Beca 5S | 510-7152 | 0,15 [Par Set 39.4 | 4.5 
yvakuHH 79—98°; 43 Bec. %co- a a oe 0,15 | 45,5 | 39,7 | 2,8 
20 22 0,15 00,0 43,8 De 
BBIIACT BOTA (np 1,333), Bo 38 | G00 [4:2 | 073. | 9374 | 5°3 | 1970 
akiuu 96—98" nonyseHuem 
OYKTa KOHJeHCalHu c duio- Buausaune o6beMHOM ckopocTH 

fo} 
rmouMHOM (T. m1. 173—175") 45) 549 424 | 0,075] 15,4 | 26,6] 6,7 
fe ee PCy ICTEMe MpOlM= Boal Whee 0,15 9184751) 29,42 | de} 
uTpusia (T. Kum. 96,5°, 7. 0. SS otOen 20-208 GOL aot Omleee 
OfyKTa KOHJeHCcalluH c (pso- ZA |e D1O Ge 26 | 0,40) “Go 8,9 4 1,0 


pmromuHom 174—175,5°). Ha- 
yHe IPOMHOHHTpHia oKa3aHO TaKyKe KavyecTBeHHOH peakuuMeli c FeCls. 


B tTaOm. 2 NpuBOATCA PpeSyJbTAaTbI OMbITOB 10 CHHTe3y AaLeTOHHUTpua MpH 
3IMUHbIX YCJIOBHAX. Kak BUAHO H3 TAaOJIMUbI, MAKCHMAJIbHbIM BbIXO alleTO- 
HuTpuaa 43,8% jocTHraeTca mpH 

Ta6auua 3* 520°, OObeMHO cKOpocTH mpony- 

CKaHHa n-neHTaHa 0,15 1 wal o 


3 2M KaTau3aTopa B ¥ac H MOJAPHOM 
a eS A OTHOICHHH MeHTaHa K @aMMHaKy 
5 ae BS 
: 2 a fe) a S 3 jt 29, 
za oO Cc a0) (e) Zz 

7 AnaJIH3 OCBOOOXK]CHHBIX OT aM- 
5 1,3 ees Det 12,8 12,7 10,7 MHaKa OTXOMAUWIMX Ta3sOB IIpOH3- 
ame 4,0 | 0, 14,2 | 68,0] 8,2] 8,2 Boguscd Ha IpHOope BTH. Baio 
4 = — | 2,8 | 80,6) 10,5] 6,1 ycraHOBjMeHO IpHcyTcTBHe HeOOUIb- 
5 — — | 10,2 | 72,4 BZ, o) 13) 


Oro KOJHYeCTBA HelpefebHbIX 
— yrIeBOLOPpOROB H KuCOposa, OKH- 
* CocTaB aH B OObCMHEIX IpomeHTax. CH yrulepofa, Boyopoya, mpesesb- 
HbIX YIJIeBOMOpOAOB u a3zoTa. Co- 
KAHHE OTICJIbHbIX KOMMOHEHTOB ra3a KOJIeOeTCH B JOBOJIbHO He3HauHTeJIb- 
X Upegenax. B Ta6n. 3 fan cocTaB ra3a AI HeKOTOPbIX OTBITOB. 
Hamnwuue B ra3ax a30Ta yKa3bIBaeT, YTO OMHOBPeMeHHO C OOpaso0BaHieM alle- 
IMTpHwia UleT pasviowKenve ammuaka lo Ne u He. B orfembHbix ombitax pas- 
KeHHe AMMHaKa Ha BOMOpo u as0T cocTaBaseT QO 25% oT B3xATOFO 


€akIfHIo. 
IAG) 


Takum 06pa30M, MpH B3avMofelicTBHH H-MeHTaHa C AMMHaKOM HajJ{ aJIIOMO- 
MOJIHOJCHOBLIM KaTaJIM3aTOpOM B KavecTBe OCHOBHOrO MpOAyKTa Moy yaere: 
aleTOHHTpu Cc BEIxO_OM 43,8%. 


Wucrutyt nepru Tlocrynuso 
Axaylemuu nayK CCCP 10 V 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1Ww. I. Denton, R.B. Bishop, Ind. and Eng. Chem., 45, 282 (1953). 2 AG 
Stevenson, Ind. and Eng. Chem., 41, 1923 (1949); 42, 1664 (1950). ’> Pp. o. Tora 
mTreku, Xumnueckas nlepepa6orKa HepTH, 1952, erp. 186. 4A. ® Ianar >», M. & 
Bouabnun, JAH, 89, 317 (1958): "| &,A,) @, Ila ame, i Ee Bonbnun, JAH 
89, 491 (1953). 6 AL O. IInats, M. E. Boapuun, Hsp. AH Asep6CCP, No 2,5 
(1954)... 2 We Denton, Re B. Bisho p, Am. Pat. 2450638, 2450641 (1948); Chem. 
oe , 48, 3439 (1949). § F. K. Beilstein, Handb. d. org. Chem., IV. Aufl., 2, (1920) 
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Jornaagqn Arkagemuu nayx CCCP 
1956. Tom 411, N 4 


XHMHA 


# 


muk A. B. TOMUMEB, B. A. KPEHIEJIb, H. ©. BOTOMOJIOBA u 10. A. FOJIbBA®APB 


NOJIUMEPH3AUHH W3SOBYTHJIEHA B NPHCYTCTBHU 
TPHITHJIAJIOMHHUA HW YETbIPEXXJIOPHCTOrO THTAHA 


JonumepusaluH M300yTHJieHa MOCBHALIeH PA SKCMepUMeHTabHBIX pacor, 
MICHHBIX B BbIMMeTWHX B MocseqHHe roybt MoHOrpaduax (1-7). OqHaKo B STHX 
Tax He OMMCaHa MOJMMepHsalHA us00yTHIeHa B MpucyTCTBHH 
\JIMOOPaHH4eCKHX KaTaH3aTOpOB, B YaCTHOCTH KOMMJIeEKCa TPHSTHJaJIIO- 
AA C YCTHIPEXXJIOPHCTHIM THTAHOM. OTOT KaTaJH3aTOp, OTKPBITbIi H U3yyeH- 
L[uraepom c cop. (* 4), HMeeT He TOJbKO OOJIbIUOe TeopeTH4ecKOe, HO H 
<TH¥eCKoe 3HaveHHe, TaK KaK C efO MOMOMbIO yasOCb OCYIIeCTBUTb MOH- 
iZallHiO STUJIeHa B MOIHSTH- 

Ip aTMoc(ep HOM JaBJeHHH Taounna 4 
/AKTHYECKH KOJIHYECTBEHHBIM 


3pallleHueM 9STHJIeHa B TO- ae ee 

IbIH MIpOmykr. a Q 4 
B omHoli us cBoux pador  *"™PozoPoA AICI, g es art 
wep (°) yKa3bIBaJI, UTO, B OT- S = = 
ae OT XJOpMcTOrO aJIIOMH- 

, WHCTHIH TPHSTHMAIIOMHHHH = rynen nie Ce a eee 
BbISbIBaeT T]OMUMepv3saluH WLMso06ytunen | ++-++++4] ++4++-+) — a 


SyTHeHa. B Tadn. | npuBe- 

1 CPaBHUTeJIbHbIe JaHHbIe 

‘O HCCuIeAOBATeIA MO TOMMMepH3yIOUleMy J[eEHCTBHIO XJIOPHCTOTO aJIIOMH- 
WM aJIKWJIaJIIOMMHMeEBbIX KaTaJIH3aTOpOB (HHTCHCHBHOCTbh KaTaJIMTHYeCKOrO 
‘TBH OOO3HAYeHA YHCJIOM 3HAKOB Toc) (*). 

YKa3aHWii OTHOCHTeIbHO JeHCTBHA KaTaH3aTopa, COCTOAMerO 43 TPH3THJI- 
MHMHHA HW UeTbIPeXXJIOPHCTOrO THTaHa, Ha peaKIHIO MOJMMepH3saluH U30- 
AeHa B OMYONHKOBAHHbIX paOoTax He HMeeTcH. B cBxa3H c STHM IpescTaB- 
OCb HHTePeCHbIM H3YYHTb BOSMOMKHOCTH NOMMepHsallud Us0OyTHeHa B 
IMUHIX YCJIOBHAX, HCMONb3SYA B KaveCTBe KaTamMsaTOpa TPUuSTHJaJIOMHHHH 
JETLIPEX XJIOPHCTHIM THTAH. 


SK CUEPUMeH T ad bya Neila Celeste 


Acxoyubuli ug06yTHeH NepBoHayabHO NosyyamM Jeruppatarueli us00y- 
yBOrO CHUpTa Hal AKTHBHOIM OKHCbIO aJIOMHHUA, a 3aTeM Obl/ HCTIOJIbSOBAH 
NVTHIeH, cofep2Kailtnl 98,4% 30-C4Hsg. Tpustunamomunui = Al(C2H;)3 
yas U3 MeTasuIMueckoro amomuHua (99,99% Al) H TexHMuecKOrO 6pomu- 
© 9Tua. CHHTe3 OCYINeCTBIAJICH TOCJeOBaTeIbHBIM NpOBeeHHeM [BYX 
mui — OOpasoBaHHaA CMeCH MOHOSTHMOpoMuya aJIOMHHHA C AMSTHAI- 
OPOMHOM aJIOMHHHA HW CHMMeTpHsallMH CMelUaHHOTO MpOsyKTa C HOMOLIbIO 
IbCHH MeTasIHYeCKOrO HaTpHA B ONpefeeHHOH pakiUHN OUMMeEHHOrO Ke- 


[Ha: 


Bi Al (CgH5)2Br —- PNA (CgHs) Bro + 3Na a 3NaBr -- Al (CoHs5)3 - INE 
A 


CuMMeTPH30BaHHbIM NpOAyKT 3aTeM MeperouAJicA MOP BakyyMoM (2—3 vi 
pT. CT. OCTaTOUHOFO aBlewuA) Mp TeMMepatype 110—1385°. Toropbii pos 
mpeyctapiat co6o 15—18%-H pacTBop TpHSTHMaJIOMMAUA B KepocuHe, pai 
jlaraloululicd HM CHJIbHO JbIMalMH na Bosqyxe. PacTBop TpHSTHJIaJIIOMHHE 
XpaHMsicad B aTmociepe a3orTa. j 

TpHoTuasiOMHHH pasaraeTCA B IpHCyTCTBHH AarKe HeOOJIbIUMX KOJMYECT 
KUCHOpoya, Baru HIM yruiekucnoro rasa, NosToMy Bce OlepaluH C HUM IPO 
BOJMIHCb B TOKE OYMINeHHOFO a30Ta; HCXOMHbIM 2Ke HSOOYTHJIeH TaKKe BBICYUIE 
BaJicd HW OcBOGoxKaicA OT BO3MO%XKHOrO IIPHCyTCTBHA B HEM KUCJOPOHa { 


EASES EE 
777 LLL LLL LLL 


SY 
Ss 


Puc. 1. J — pacTBop muporasmona; 2— Nyctad CKIAHKa; 
3 u 4— cepHaad Kucnota; 5 — edb C MeHbIMH CTPyKKaMy; 
6 —enkuh warp; 7 u 8 — xnopuerTblt Kambunl; 9 — oKucb 
aJIOMUHHA; 10 — akTHBUpOBaHHbIt yroub; 11 — cdocpopHpli 
anrugpuy; 12 —peometp; 18 u 1/4 — xnopuctTbii Kanbuni; 
15 — oxucb amtomHHua; 16 — TpexxoyoBblii kpan; 17 — ue- 
TbIpexropsiad Kow6a; 18 — 6ap6atep; 19 — memanxa; 
20 — KanlejIbHad BopoHKa; 21— TepmMomeTp; 22— xono,usb- 
HHK; 23— morop; 24 — NoBylIKa B Jbioape C CyYXHM JIbJOM; 
25 — O0aHaA c KepoOcHHOM 


CBOOOJHOM HWJIH CBA3aHHOM Bue). Metoy vu yCNOBNA OUHCTKH aszoTa HU U3OOyTHIeHE 
IIPHMeHAJHCbh TaKWe 2%Ke, KAKHMM OObIYHO NOJb3y!OTCA IIpH paOoTax c metas 
yoopranuyeckuMu coequHeHuamu. UerbipexxOpucThIH THTaH HCMOb3s0Baue 
npoyaxupt. TlonuMepusauua u306yTHeHa MNpoBoqusiach B pacTBopuTed 
uszooktaHe. Bo Bcex OMbITaX MOJIAPHOe OTHOMeHHe MEKAY TPHSTHMAIOMUHMEl 
M UYeTLIPCXXJIOPHCTLIM THTAHOM cocTaBAANO 1:2. KomnuecTBo kKaTasmusaTopi 
Opasocb H3 pacueTa coyep2xKaHHA B pacTBopHTene 1 Bec.% TPHSTHAIOMMHHS 

Cxema JlaOopaTOopHOH ycTaHOBKH, Ha KOTOPOH NpOBOAHJIMCb OMbITHI MOMUME 
pu3auuu us0OyTHJeHa, NpeycraByeHa Ha puc. 1. Kak BuAHO 43 STOrO pucyHKa 
yCTaHOBKa COCTOANa 3 CJIeyIOWL4X OCHOBHBIX “YacTeH: CHCTeMbI OUMCTKH 130 
OyTHJIeHa, CHCTeEMbI OUMCTKH a30TAa, PeaKI[MOHHOTO cocyfa WM HeCKONbKUX JO 
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elljaJIcH B OaHtO-TepMocTat WIA 
Mjep2KaHuA 3ayaHHbIx TemMepa- 
MHBIX YCJIOBUH peaxunn. B peak- 
a/HHbIL COCy 3apanee 3aluBau 
JOXOJMMOe KOJHYECTBO pacTBO- 
Be (H300KTaHa), a 3aTeM, 
We BOSMOXHO TONHOTO yyaue- 
3 YCTAHOBKH BO3jyxa H Ipo- 
3KH €e OUHICHHbIM a30TOM, Ip 
60m ToKe u306yTHJIeHa B KOJIOy 
oCHJIM PaCCUHTaHHOe KOIMYeCT- 
| TPHSTHJIaJIIOMMHHA HM 3aTeM Ye- 
Pexxslopuctoro TuTana. locate 
papnenna O6oHX coequHeHUii 
PTBOPHTeb pesKO H3MeH AVI 
Dacky (c OecuBeTHOH Ha KOpHu- 
O-KeJITYIO), YTO OOBACHAeTCA, 
BCeli BEpOATHOCTH, OOpas0BaHH- 
KOMIWIeKca TPH3THJaJIOMHHHA 
ABJICHHe MbI HaOJliojaem IIpH 


i 


| 


} 


Ta6Omuna 2 


viex. PeaktHouHbllt COCyA, MpeAcTaBIAIOMIMH COOol YeTbIpexropsy10 KOJOy, 
SPOXACHHY1O MellaIKOH, OapOoTepoM,OOpaTHBIM XOJIONUJIbHHKOM TEPMOMETpom, 
' « 


5000 
Mon. Gec 


10000 ~—*13000 


Pue. 2 


C YeTHIPCXXJIOPHCTbIM THTAHOM. Auasioruy- 
peaKWHH TMOJMMepH3alvu STHJIeHa B TOJIM9- 


' ue Ma Oe pe a 
EO BS 3 eg | 88 | abs 
: ea |ESo | PE | 8Ss| See 
a) Pee leos | Co") oon) ffs 
& Ge Emea Eaa| “88 Ese 
A +75 114 33 33,4 a 
Me Ss 296 P72 ||. 52,3.) 20, 
4 —2 98 82 83,7 3 


HM WH CYWKH IpOyKTOB peak- 
MW Hajl MpokameHHbiMm CaCle 
ITOK H3O00KTAHA OTTOHAJCA. 
HOe yylaseHve ero U3 IIpo- 
kTOB NOJIMMepH3alHH JOCTH- 
1ocb MIpH Harpepe yo 170° 
akyyMe (ocTaTOuHoOe jaBule- 
2 2—3 uM pT. ct.). Hlonyuen- 
€ TAKUM OOpa30m NOJIMMepH- 
bI pescTaBsAIH COOOH B 3a- 
“MMOCTH OT TeMMepaTypHbIx 
IOBHH OMbITa OeCIBeTHbIe HH 
Ka XKeJITHIe MpPOAYKTbI pas- 
THOU KOHCHCTCHIHU — OT 
IBHUTEJIbHO JIerKO NOJBHKHBIX 


qKocTeH JO KaydyKooOpa3Hbix MpOAyKTOB. 


TeH. OqHako Upupoyqa sToro KOMMJIeKca NOKa OCTaTCA He BbIACHeHHOM. 


Ilocne sarpy3Kku Al(CsH;)s u TiCl, 
HW OOpasoBaHHA KOMIIeKca Yepes ero 
pacTBOp B H300KTaHe HelpepbIBHO Oap6o- 
THPOBaJICA H30OyTHJIEH C 2KeMAeMOM CKO- 
POCcTbIO; peaklHA NMOMMMepHsalHu mpo- 


qoubKanach =3 


yaca. Temmepatypa 


(UKCHpOBaJacb Kaw ble 5 MHH. H MO]- 
J@p2KUBaIaCb C TOUHOCTHIO +-2°. 
Ilo okOoHYaHHH OMbITa B peaKIIHOH- 


HylO = Maccy joOaBIAIH 


Me€THJIOBbIM 


CHHUPT JVI Ppa3sJIOWeCHHA OCTATKOB KaTa- 


3aTopa. SaTeM pacTBOp MepeHOcHJICH B AeHTeJIbHYIO BOPOHKy, rye TpPOMbI- 
ica 10%-mM pacTBopom cojbl H ToTOM Bo,oH. Ilocne npoBeyeHusA STHX ONepa- 


NAGA 3 


NoNe 


OMbITOB 


Ha- 
BecKa 
Br 


2,837 
3,750 


2,670 
2,940 
2,566 


2,862 
2,420 
2,907 


Moa. 
Bec 


H,0, 


CO,, 
r ie ol Cue 


H,% 


3,160 
4,805 
3,420 


3, 760 
3,280 


3,770 
3,177 
3,340 


8,905 
41,770 


8,380 
9,935 
8,045 
8,938 


7,560 
7,815 


89, 66 
85,73 


85,65 
85,72 
89,56 


85,23 
85,25 
85,07 


14,44) 
14,34 


14,33 
ren 
14,30 


14,74 
146) 
14,90 


MouekyJApHblli Bec TNoJlyyeH- 


X MOJMMMepoB ompeyesasca mo metoyy Llrayyuurepa (B pacrBope H-rell- 


a mpu 20°). 


Bpixoj, MOMMMePOB B OTCIbHBIX OMbITAX cocTaBAA WO 95% Ha Upopearu- 
sABIUMH U306yTHMeH, a CTelleHb MpeBpalleHua MS8OOyTHJIeHa B SEBO CO OM 
ISAPHbIe IPOLYKTbI Ha MPOMYyMeHHbIM 3a OMIT yrueBoyopog AocTurana ~80%. 
TAO. 2 MpuBeeHbI peSyIIbTATbI HeECKOJIbKMX XaPaKTePHbIX OTIbITOB. 


OJeMCHTAPHbIii AHAJIH3 TOJIHMepOB C Pa3JIHUHbIM MOJICKYJIAPHbIM BeCOM xa 
pakTepHsyeTca JaHHbIMH Tad. 3. . 

CyllecTBeHHBIM HHTepec MpecTaBAeT BIIMAHHe TeMMepaTypbl Ha MoJleKy- 
JIAPHIM Bec MOJIYYeHHBIX NOUHMepoOB, [JIA H3YYeHHA KOTOPOrO OblJa NOCTaBAe 
ClellHasIbHad CepHA OMbITOB; pe3yMbTAaTHI WpeycTaBsenb! Ha pu. 2. Ipu or 
CHTeJIbHO BbICOKHX TeMMepaTypaxX MNOJIMMepHsalluH HapsAy C BbICOKOMOUIe 
JIAPHbIMH MpOyKTaMH OOpas0BasIHCb HHSKOMOJIeKYJIAPHble COeIHHEHHA, TIpey 
CTaBJIAIOWIMe COOOH MpeHMYlleCTBeHHO J{MMepbl HU TpHMeppbl. Kak yxKe 6piaK 
yka3aHo spllue, Unrsep coo6uua (*), uro B UpucyTcrBuH uHNcTroro H(C,H,) 
us06yTHJieH He TowHMepH3yetcax. Hamu 6pl0 NoKa3saHoO, YTO OCTAaTOUHO 
oueHb HeOoubuoH WoOaBKu TiCl, k Al(C,H;)3, uroOnt noMMMepHsaluA MpOXo: 
yuna. Tak HamlpHMep c KaTamH3aTOpoM, cojepxxauumM 16 Mow. 4acTell 
Al(C,H;)3 4 1 Mom. uactb TiCl,, oOpasoBbiBaica momMM306yTHIeH Cc MOd, 
Becom 5000—6000 (remnepatypa ombita 0°). 

M. IT. Pyyeuxo (°), u3yaai NomHMepH3aluio H306yTHJIeHa B IpHCyTCTBHI 
XJIOPHCTOFO aJIIOMHHHA pu TemMepatype —78°, ycTaHOBHJla, YTO NOMyUAeMbll 
BbICOKOMOJICKYJAPHbIN TOIMH3OOyTHIeH MMeeT CTpoeHHe 
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Takoe cTpoenve OplIO No_TBepxyeHO BbijeteHuem 2,4,4-TpumMerusnenTena-! 
H3 MpOLyKTOB JenouMMepH3salHH NowMus06yTueHa pu 400° B npHucyTcTBuH 
sopuyuHa. ° 

Hicxoqa M3 BbICKa3bIBaeMbIX peMOIO%KeHHHt O MeXaHH3Me MOJMMepH3allue 
HeIPeJeJIbHBIX YIJIEBOAOPOAOB C KaTaJIM3aTOpaMH, coOjepxallMMH TPH9THJ- 
aJIOMHHHH HM YeTbipexXJOpHcTEli THTaH, MOXKHO OMRUJaTb, YTO MOMYIeHHBIE 
HaMH MpOXyKT MMeeT MeHee Ppa3BeTBJICHHYIO CTPYKTYypy: 
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ITO MpeWMonowenne OTYACTH NOATBepxKaeTCA BASKOCTHBIMM CBOLCTBAMH MoJy= 


YeHHOrO NOMHHSOOyTHIeHAa, HO, OMHAKO, HyK]aeTCH B JjaJIbHeHUIeM SKCIepH= 
MCHTAJIbBHOM HCCJIEJOBaHHH HU NOATBepx]eHHH. 


Wuctutyt nepru Iloctynus0 
Axkazemun nayxK CCCP 25 VII 1956 


UNTHPOBAHHASA JIMTEPATYPA 


1B. B. Kopmak, Xumus BbICOKOMOJIEKYAPHBIX CoequHeHHH, M39. AH CCCP, M., 
1950. 2A. M. Ilaymxuu, Karanurnuecxaa NOJHMepH3aluA OJIEPHHOB B MOTOpHOe TO 
JIMBO, May. AH CCCP, M., 1955. * Ks Zi egler, Brennst. Chem., 33, 193 (1952), 
en Ziegler, Angew. Chem., 63, 323 (1952). 5M. I. P yReunxko, JIucceptanua, M., 


| JToxrnayge Akaxemun nwayr CCCP 
1956. Tom 111, Ne 4 


PH3SHTECKAA XHMH fl 
! # 


B. Bb. KASAHCKHH u B. B. BOEBOJCKMM 


i 

O ABYX MEXAHH3MAX IHJIPHPOBAHHSA HW OBMEHA 
MPH B3AHMOJEHCTBHH 3STHJIEHA C JIEATEPHEM 
HA MMAJIIAXJHEBOM KATAJIH3ATOPE 


| (ITpedcmasaeno axademuxom H. H. Cemenosoim 16 V 1956) 


33auMOelCTBHe STHeHa Cc JeliTepHeM NOApoOHO uccMeqOBaloch B pate 
oT, MIaBHbIM OOPa3soM, Haj| HHKewIeBbIM KaTamu3aTopom (*~*). Hospie nyTu 
YeHHA STOM MOJeJbHOM peaKIHH HaMeTHJIHCb Mocse TOPO, Kak JIA aHasu3sa 
TepHPOBaHHbIX IPOLYKTOB OblJla NpHMeHeHa MACC-CIeKTpOMeTpHUeCKan Me- 
AKa, pH MOMOIWLM KOTOPOH OKa3aJIOCb BO3MOXHBIM MOJLYYHTh KHHETHYeECKHe 
BbIe JIA KaKOrO H3 JeHTePHPOBaHHbIX STAHOB UH 3THMeHOB (°). IIpu stom, 
aKO, OblJI OTKPbIT pA, HOBLIX cakToB. Tax, TypxKesny, [uccaep u Mpsza (°*), 
ney B8avMojelicTBue | o6beMa STHJIeHa c 2 OObeMaMH JeliTepuxA Hay HuKe- 
oH MpoBomdoKoH mpH 90°, ycTaHOBHIM, YTO peakI[HaA OOMeHa IIpOHCXOAUT 
Tpee peakUMH MpvcoeqHwHeHHA HM YTO IIpH 3TOM OOpa3syIOTCA STHVJICHbI, CO- 
*KalllHe WO 4 aTOMoB JeliTepHaA B MOseKyJe. Bbllo ycTaHOBJIeEHO TakxKe, YTO 
a3ylolHecaA IIpH STOH peakI[HH STAHbI COepxKaT OT HYA oO 6 aTOMOB Jeli- 
MA B MOJI€KYJIe, IPHYeM HX OTHOCHTEJIbHbIe KOJIHYECTBA H3MCHAIOTCA MO XOLY 
KuuH. ABTOPbI CUHTAIOT, UTO NOJIYYeHHbIe HMH Pe3yJIbTaTbI CBAACTEIbCTBYIOT 
OM, UTO THAPHPOBaHHe MPOHCXOAUT NYTeM AMCIpONOpUMOHUpOBaHHA STHJIb- 
¢ paHKaJIOB Ha NOBepXHOCTH KaTasH3aTopa Mo CxeMe 


CoH sane + CoHsane > CoH, + CH. (1) 
C apyro cropousl, B WHTepaType Oblma BbICKa3aHa MBICJIb O TOM, 4TO H3- 
KeHHbIe BbILIe peSyJbTaTbl MOryT ObITb OODACHEHBI C TOUKM 3peHHA accollMa- 
HOrTO MexaHu3Mma (°,”). 
CopepllieHHO UHad KapTHHAa TeveHHA peakUNH Obla Noslyuena B paOore Bumb- 
a, OTBoca u yp. (8), H3ydaBLUNX B3aHMozelicTBHe | MMOJIA STHIeHa c 10 MMO- 
WM [leliTepuaA Haj TPpOMBbILIJIeHHbIM KaTaJIH3aTOPOM HUKellb Ha KH3esIbrype UpH 
mepatypax HwxKe 50°. B stux ycOBUAX He OblI0 OOHapy2KeHO OOMeHA B STH- 
ax. Bpiulo yCTaHOBIeHO, YTO TO XOMY peaKUMH COOTHOMeHHE pasJIMIHbIX [eH- 
O3TAHOB OCTaeTCA MOCTOAHHbIM HM COOTBeETCTBYeT BePpOATHOCTHOMY pactipe- 
[(CHHIO JIA JaHHOTO cpegHero jelirepocogepxanusa. Jia OObACHeHHA NoMy- 
HBIX PC3YJIbTaTOB aBTOPbI BBCJIH HOBYIO peaKIMIO MepepactipezeseHuA BO- 
oa MeXKLy aycopOu“poBaHHbIMH YaCTHWaMH Ha NOBEPXHOCTH KaTaJIM3aTopa: 


CHG Colig pnGllgeiChs 
| dd Sip Nh Mee Eee Sa | (IT) 
S S S S S S 


C ypyrou cropoutt, B pa6ore Ket (*) Obima cyleaHa MOMbITKa OODACHHTD 
SIONAeCMbIe PeSYJIbTATbI C MOMOM{bIO acCOWMaTHBHOTO MexaHusma. J[pyrux 
JOT B STO OGMacTH HeT, H B HacTOsIMee BPeMA OCTaeTCA HeACHBIM, YeM Ke BBI- 
HO CTOJIb pe3kKOe pa3ssHuve MexKy pe3syJIbTaTaMH, TOJYYeHHbIMH B IMTH- 
3AHHbIX paOoTax: pa3mM4HeM B YCJIOBHAX MpOBeeHUA OMBITOB (pasHBIe 


d ir 
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TemMMepaTypbl, JaBJICHHA, COCTaBbI CMeceM), pasIMYHeEM B KaTasu3saTOpax (HHKe- 
jleBad MpOBONOKa HM HHKeJIb Ha KH3ebrype) WIM KAKHMU-MOO [PyruMu PakTOo- 
pamu. ‘ J 
B nacToslieh paOote Oplio HCCeOBaHO B3AHMOJeEMCTBHE STHJIeHa C JeuTe- 
pHeM Haj MasWwlaqveBbIM KaTaM3aTOpOM (MasaqueBasd IWwacTHHKa) UM ycTaHOB- 
JleHO, UTO 9Ta peakUMA NpoTe- 
oo. KaeT 10 Pa3HBbIM MeX aHu3MaM 
pH BbICOKOM H HH38KOH Temme- 
paTypax. 
OnbiTb! TIpOBOAHJINCb B UMp~ 
KYJIAIMOHHOH BaKYYMHOH ycTa- 
HoBKe. I]pojykTbl aHaJH3Hpo- 
BaJIMCb Ha MaCC-CIIeKTpOMeTpe 
MC-4. CrekTpbl JeHTeposTuue- 
HOB B IIpHCyTCTBHH jleliTepo- 
3TAHOB ObIJIM MOJLYYeHbI IPH HO- 
HU3Up VIOWMeM Halips2KeHHH 10B. 
CneljvaJIbHBIMH OMbITaMH ObIIO 
MOKa3aHO, UTO BISTHX YCJIOBHAX 
OWIHSKH, BHOCHMble 3TaHaMH B 
lnybura peakyuv CIe€<Tp STHJICHOB, HE MIpeBbIlla= 
Puc. 1. Kunerwueckue Kpupble nakormenua jelirepo- !OT 1%. KoumyectBo Ka2kK]Oro 
STHJICHOB IPH BsauMofelicTBuH 55 MM STHIeHa c 200mm H3 JeHTEPHPOBaHHbIxX 9THJICHOB 
neitepua npu vemmepatype 185° na manmaquesom OnpeeIAIOCb HEMOCPeCTBEHHO © 
Katamsatope. I —CeF4; 2— CellsD; 3 —CeH2D2; yo penuunune OCHOBHOTO MuKae 
4 CeHDs3; 5) == C2D, A 4 
HaH3 9TaHOB MpoBoyuuca® 
locue MNOrioleHvA 9STHMeHa 
OpoMoM IIpH HOHM3Hpyrlollem Hanpaxenuu 75 B. Ilpomentnoe coqep2Kanue 
OTACMIbHbIX J/eHTePpOSTAHOB B CMECH paCcCUHTbIBaJIOCb, HCXOAA H3 IpesqMONORenuA 
PpaBHOH BepOATHOCTH Jucco- 


uMauwH CH- u CD-cpasu. MM a 
CieqyeT OTMETHTb, OfHaKO, ’ 
4TO IOJIYYeHHbIe TaKHM 06- 2 


pasoM laHHble J\IX 3TAHOB 
HOCAT JIMIUb KaueCTBeHHbIii 
xapaktep. Anaiu3 Bogopoya 
MpOBOAMICA pH HOHUsupy- 0 
rolleM HallpsxKennH 75 B. & 

Ha puc. | upusBegeunt 
KMHeTHYeCKHe KPHBEIe Jleli- 
TePpOSTHJICHOB, OOpasyIoulHx- 0 
CA B xXofe peakyuH 55 MM pr. 


cT.C,H,4c 200 mn prt. cr. peit- 

q (H iD ees Puc. 2. Kuneruueckue KpuBble Hakonmenua TeHTeposTu- 
Tepu 0,00)" PH seers ane BgaMMogelicrBun 65 MM STH 

» i p eHa co 121 mM 

Temnepatype 185°. Kak Buy-  jeiirepua mpu remmepatype 185° na TaJIARMeBOM KaTauiH- 
HO H3 PHCyYHKa, MAKCHMYMBI 3aTope. OOosHaveHHA KPHBBIX Te 2xKe, UTO Ha puc. 1 
KPHBBIX CMeLLAlOTCA BIpaBo 
MO Mepe pocTa cofepxaHHA elTepux. Buy KpHBbIX TIpuBO_UT K BBIBOJLY 
O TOM, 4UTO B paccMaTPpUBaeMbIxX YCJOBHAX TIpPOHCXOJUT NOCJIE(OBATeNbHOe 3aMe- 
ileHHe BONOpOAa Ha Jelirepui B MOJIeKysle 3THeHAa MO cxeme 


C,H, > C,HsD > C,H,D, > C,HDs; > C,Dy. (IIT) 


a5 50 7. 100% 
lnybuna peakuul 


iis mpoBepku sToro npeqmouowKeHHA OO u3yyeHO B3aNMOelicTBHe 
65 MM sTusena co 121 mM yelirepua upu Tol xe Temuepatype (H : D=1,24 
B sToM caly¥ae paBHOBecHe CMelIeHO B CTOPOHY Oosee MerKUX STHJICHOB, Mf HOWH- 
SAMCIICHHBIC STHJICHbI He MOryT OOpasOBbIBaTbCA TO MOCAeLOBaTeIbHBIM peak- 
WHAM, a JMIlb Kak TapaJWIebHble MpOAYKTbI MPH ycTaHOBJeHUH paBHoBecHs. 
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KUNeTHYeCKUX KPHBBIX HAKONJeCHHA JeliTeposTueHoB JAA sTOrO cayuan 
2) caenyet, YTO B COOTBETCTBHH CO C)eaHHbIM MpeANOOr*KeHHeM Mocweq0- 
CIbHBIM MCXAHH3M CYllleCTByeT TOMKO JWI OOpasoBanua CaHsD u CoHoD,. 
MMe eHTeposTueHb! OOpasyiotca NO MapasedbHEIM TyTaM, IpHyem Bo 
POH MNOJOBHHe TeyeHHA pe- = mm 

HH, KOra paBHOBecHe yxKe 6 
AHOBHIOCh (9TO culesyeT H u3 
M3a Bojlopojya), KPHBbIe 
HOBeEPOATHBIX C TOUKH 3pe- 

1 COJepxaHHA lelitepHa Ipo- 4 
TOB [IpakTHYecKH coBmaja- 
1(GsH, = C2D, 4 Ce2HsD = 
\CeHDs), a ux oTHOCHTeIb- 
KOJIMYeCTBa COOTBETCTBYIOT = 2 
HoBecHio (CH, : CeHsD : 
2HeDe =~ 1:4: 6). Kpuppie 

«2 O4eHb OH3KH K pesyuJib- 

‘aM, WOuyueHHbim TypKesi- 0 la 
M H Jp. iat HuKeseBoro Ka- 
TusaTopa. PactipeyeseHue 
iTePHPOBaHHbIX 93TAaHOB oO Puc. 3. KuneTaveckue Kpupbie Haxonmenua felitepo- 
Boece, erouytesioe,m pteree pe searacuelces 20 opis 9200 we 


cTOAMel padoTe, TakK2Ke OUeHb sugaTope. O603HaveHHA KpHBbIX Te xe, UTO Ha puc. 1 
3KO K KPHBbIM, TpHBeyeH- 


M B  padote TypkesBuya, 

°OH JIMMIb Pa3sHUlleH, YTO JIerKHU 3TAH OOPas0BbIBaJICA B 3HAYHTEIbHO MeHb- 
IX KOJIM4eCTBAaX. 

| PeakuHa B3avMOJeHCTBUA STHJIeHa C eliTepHeM Haj NawiayquemM UCclefqOBaHa 
MH TakxKe H Mpu SOomee HU3KUX TemMepatypax. IIpu 90° He 6bln0 O6Hapy2xKeHO 
oOMeHa B 9STHJIeHe. OTAHbI 
coylep2»KasIM JO 6 aTOMOB jleH- 
cpewelenHe felireposTaHOoB TIpH peakIHH 00 MM TepHA B MOJLeKysle, IpHuem 


/nybuHa peakyuu 


AvarOran 1 sce 4 


sTueHa c 200 MM gelitepuax mpu 135° (B mom. %) COOTHOMIeHHe MexKay pas- 
JIMUHBIMH = Jew TeposTaHaMH 

aa 110 XOMY peakIHH He H3Me- 

aK- | CoH, | CoHsD | C2HyD2| CoH,Ds) CoHzDs| CaHDs | Cede HAIOCb. OTH pesysbTAaTol 

HM 

% HaXOJATCH B COOTBETCTBHH 


C pe3yuJIbTaTaMH, ToyueH- 


0 0 0 0 0 0 0 0 HbIMM JJIX HUKeIA B padoTe 
me) 9 (| 25 a 12 oP 2 ee (8). IIpu 135° na6mogauca 
7 ‘ e 49.5 ae ees 5’  OOMeH STHseHa, ONHaKO pe- 
0 @ 124.5146 | 14 AOL Neo odin akUHA OOmMeHa Obla 3HadH- 
0 Ome2oae1.o 13.5 | 12 5 2 TeJIbHO MefJieHHee peakUHu 


TIpHcoequHeHuA. CylecTBeH- 

W3MeHuach DpH 3TOM HM (hopMa KHHeTHYeCKUX KPHBbIX JeHTepOsTHMCHOB 
ic. 3). losuqumomy, jleiireposTHeHbI B 3STOM CJIyyae OOpasyloTca NO Mapal- 
IbHbIM IyTAM. Pacmpeyetenve JeHTreposTaHoB 10 xXofy peakKWHH MPUBeeHoO 


ra6n. 1. 
Ha OCHOBAHHH H3JIOXKCHHBIX (paKTOB Mbl CUHT&CM BOSMOMHbIM OCTA€AHOBHTBCA 
cule ry role CXEME peaKkIHu ruaApupoBannA lip B3aUMOJeHCTBHUU STUJIeHAa C 


iTepHeM Ha MasMwayWH NPM BbICOKUX TeMMepaTypax: 
De De ete De (CHD) ic, 


oras anc? 2eearas, 


(Go Dia a Dane <7 C,H,0,, (IV) 


Sra cxeMa B OCHOBHOM aHajlorMuua cxeMe, UpesowKeHHOH ‘HefaBHo B pa- 
e Jxenkuuca u Paliquna quid B3avMOfelCTBUA STHJIeHa C evTepHeM Ha HH- 
re (7). Cxema, IpequioxkenHaa TypkeBHueM, NOBUAMMOMY, He MOXKCT OObBACHHTb 
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Toro (bakTa, YTO OOMeH 9THJIeHa MpOHCXOyUT OblcTpee peakUMH IpHMcoesHHeHA 
Bogopoya. p2BuuibHocTb xe cxembl (IV) noyrBepxaeTCA BHJOM KMHETH4eCKy 
KPHBbIX OOpas0BaHHA J\eHTepHPpOBaHHbIX 9TAHOB, NOJIYYeCHHbIX KaK B HacTOAIe 
pa6oTe, Tak H B paOore Typkesuta. Jle%icTBUTembHO, corsacHo ([V) oOMeH CBBIIN 
2 aTOMOB BOJOpOAa B MOWeKyJe 3TAHA MOXET ObITh NOJYYeH TOJbKO IPH HaJIMUH 
OOMEHHBIX 9THJICHOB (CIelHaMbHbIMH ONbITAMH OblO MOKa3aHO, ITO B YCOBAA 
TIpOBeJeCHHA HAallIHX OMbITOB He HaGwIofaeTcA OOMeHa 39TaHAa C JelHTepHeM H, Cue 
OBaTeJIbHO, OOMEHHbIC 3TAHbI MOFyT OOpa3s0BaTbCA TOMbKO B XOfe peakIMu Pup 
pupoBanus). B cooTBeTCTBHM C 3THM B Havasle peakKIMH, Kora OOMeH STHJeH 
He3sHauNTesieH, OOpasylotca TombKO C,H,, C,H;D u C,H,D,. B kKonue xe peak 
UMM STHeH OOMeCHHBaeTCA JO PaBHOBeCHA, H peaKI[MA IPHBORHT B OCHOBHOM 1 
oO6pas0BaHHl0 MOJMeHTepHpOBaHHbIX 3TAHOB. B HacTOALee BPCMA MbI He MMeeh 
WaHHbIX JIA TOTO, YTOOb] OCTAHOBHTLCA HA KAKOM-IHOO H3 CXeM, Ipe]VJIO*KeHHbE 
B_JHTepatype Vid OOMeHa STUJIEHA. 

J\anuble, NoJIy4eHHble IPH HH3KUX TeMMepaTypax, He MOryT ObITh OObACHEH 
MexaHH3MoM (IV), NOCKOJIbKY OCHOBHOe YCIOBHe, HEOOXOAUMOEe JIA OOpasoBaHH 
MOJIMCUTepHpOBaHHbIX STAHOB 10 STOM CxXeMe, a HMeHHO HawH4Me OOJIbIIM 
KOJIMYECTB OOMCHHOPO STHJIeHa B TasOBOH (haze, He BbITIOJIHACTCH: OOMEH STHIIE 
WJIM OTCYTCTBYeT, HIM 2%Ke Kpatine He3sHauuTeeH. IlopuqyuMOMy, pH HH3KOl 
TemlepaType yCTaHOBJIeHHe PpaBHOBeCHA Ha NOBepXHOCTH MpoTeKaeT ObicTpee 
YeM JeCOpOuHA NPOLYKTOB peak, U, TAKUM OOpa3oM, yCTaHOBJeHHe PpaBHO 
BecHA He TpeOyeT OOpas0BaHHA JeliTepupOBaHHBIX STHMeCHOB B ra3oBol dase 
Heranbubiit MeXaHu3M OOpasOBaHHA MOJIM3aMeWIEHHbIX 3TaHOB TpeOyeT JaJb: 
Helillero yTOUHeHHS. 

CyeaHubit HaMH BbIBO. O TOM, YTO peakIMA B8aMMOselicTBUA |STHNeHA ¢ 
qeliTepvem Ha HaWwiaqueBoM KaTaslMsaTope MpoTeKaeT NO pa3HbIM MexaHH3Ma 
IPH BBICOKOM WH HHSKOM TeMMepaTypax, MOKeT OKasaTbCaA MOMe3HBIM [JIA aHa 
JH3A pe3yJbTaTOB, NOUYYeHHbIX Ha JPyrHx MeTawax. 


Mockosckui rocyxapcTBeHHbIt yHHBepcuTer 
um. M. B JIomonocoga 
u WacrutyT xamuyeckoh dusuku Tloctynuso 
Axayemuu Hayk CCCP 17 IV 1956 


WMTHPOBAHHAS JIMTEPATYPA 


Chem., 55, 1078 (1951). 6 T. Keii, J. Chem. Phys., 22, 144 (1954). 7G. 1. J 
kins, E. K. Rideal, J. Chem. Soc., 1955, 2496. 8 J. N. ee fs. OW Ot. 


fo al., Ind. and Eng. Chem., 45, 1480 (1953) aa Si ties aie Chernr Phys., 23, 22m 
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Horwnuansr Akalemunu HaykK CCCP 
1956. Tom 111, NM 1 


PHSHYECKAA XHMUg 
LS seen 
A. B. KHCEJIEB, ©. 3. CABHPOB, H. JI. STTHHTEP u M. @. AHOBCKASA 


AACOPBLMA METAHA CAKE Hi YPJIEM 
BbILE WM HYW)KE KPHTHMYECKOL TEMIIEPATYPbI 


(I[pedcmaeaexno axademuxom A. A. Crouunckum 9 IV 1956) 


B wekoToperx yrombublx maacrax SaperHCTPHpOBaHbl JaBsIeHHA Ta3a CBBILLe 
aTM., OSTOMY HeOOXOAMMO u3y4eHHe cop6unH KaMeHHBIMH yrIAMH MeTaHa 
H BbICOKHX JaBeHHAX. Cop6muA mMeTaHa KaMeHHBbIMH yIIAMH 3€aBHCHT OT 
WMH! AOCTYNHOH NOBepXHOcTH, opMpl u Pa3sMepoB TOp, BO3MOxKHOrO Ha- 
annua ckesleTa yrad. JA pa3qenbHoro H3y4eHHA STHX (bakTOpoB mpeycraB- 


cms 
ape 


LO 40 60 80 00 amm 20 40 60 60 00 amm 
P— Pp ——» 
Puc. 1. Usorepmet ancop6unu Merana (B Ma HTX) mpu 30° na caxe (/) uw aKTHBHOM 


yrae (2) BiyHKunH JaBnenua raga. Pa3HbIMd 3Ha4KaMH O603HaYcCHDI pasHbie 
CepHH OMbITOB C YeTbIpbMA pa3HIMH HaBeckamu. Uepnsie TOUKH — Jecopouna 


oT HHTepec HCCIeqOBaHHe afcopOuHH MeTaHa Ha afcopOeHTax GOomee Mpoctoro 
OCHHA — AKTHBHBIX yrvlax C Oomee %KECTKHM CKeJIETOM HW HeIMOpHCTHIX WH 
*KaXx. 

_ eee MeTaHa — ra3a, T. €. BbIllIe KPpHTHYeCKOH Pisa 
THBIM a[COPOMHOHHbIM COM JOCTHraeTcA MPH BbICOKHX Aas O ie 
Ta KOHUeHTpalluH B ra3s0Bol dbase c KOHWeHTPallHA B aycop Bea a 22 
yacTeT H NPHOMMMKaercA K MPCAeTY Coos Hie he de ae ree a 
aMH MOJIeKyJI HW HX yNakoBKoi. Aycop6una no Tu6 “y x?) (Ha aval ) 
| T() (Ha eqHHHUy NOBepXHOCTH), MpesCTaBAAOUaA U30bITOK aes eset 
eMe aJCOPOUHOHHOrO CJIOA Ug MO CpaBHeHHIO C ero Spach mentey. ieee 
eme ra3a, B OOMaCTH JOCTaTOUHO BbICOKHX JaBJIeHHH pees uae ne uy 
23 MaKCHMYyM (I, ”). Ona mpHOMxKaeTcA K HYJIO 10 Mepe NpHOuH? 
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IeHTpallH rasa C K KOHUeHTpalM B aCOpOUHOHHOM Cy10e Cq. IlomHoe xe conep- 
*KaHHe BelllecTBA A B aCOpOUMOHHOM OOBeMe Vq CBA3AHO C afcopOmMeH x(%) 
cooTHolleHHem a = x) + ugc B pacueTe Ha | r uana = I) + tc B pacueTe 
Ha €HHUMILy NOBepXHOCTHU s aycopOeHTa (& = a/s, t = Vq/S — TOJWIMHAa agcopo- 
WMOHHOrO c10). BeH4HHbI a Ha CTPEMATCH K MpefeJIbHbIM 3HAYCHHAM Aon H Gone | 
Visorepmbl aqcopOuuu MeTaHa — ra3a C MaKCHMyMOM IIpH TemMMepaTypax BbILIe 
KPHTHYeCKOH H Mp BbICOKUX JaBJIeHHAX HCCMeqOBaIuch B paOoTax (7°), B 
YaCTHOCTH Ha AKTHBHBIX yruax (7,°) w Ha caxe (4,°). AncopOuHa MeTana — ra3a 
IpOHCXOJUT B OOBeMe Ug, MCHbILIeM 
LMy,; BCeTO o6bemMa op yrs. 
B catyyae agcopOunu napos, Osa- 
4d rojapaA XapaKTepHbIM JIA NapoB BTO- 
PHUHbIM MpoleccaM MOJHMOeKYyJAp- 
HOH ajcopOlHH WH KaNuJJIApHOH KOH- 
JIeHCallMH, U3O0TepMbI HMerIOT S-oOpa3- 
Hyto opmy*. IIpu aycopOuuu nopH— 
CTbIMH afcopOeHTaMH TIpH S3TOM 3a- 
TIOIHAeTCA BeCb OObBEM MHKpoMOp. 

B Hactoasleh padote u3syyeHa ay- 
cop6uua MeTaHa — rasa pu 30° go 
apseHua 120 aTM. 4 NapoB MeTaHa — 
IIpH TemuepaType KuneHHaA (—161°) 
JO OOBEMHOrO HacbINeHHA Ha KaHaJb- 
HOH cake, IporpeTou B BakyyMe IIpH 
800°, uw Ha aKTHBHOM yruie BAY. 
YjleIbHaA TMOBePXHOCTb CcaxKH Oba 
ompegesena E. B. Xpanoson no aj- 
copOuHH MapoB a30Ta HW CcocTaBuAa 
150 M?/r. 

OnbITbI! pH BbICOKHX aBJIeEHHAX 
IIpOBOAWIMCb Ha YCTAaHOBKe C KBap- 
WeBbIMH Becamu (§) mpH 30+0,2°. 
Puc. 2. Usorepmpt ancop6uuu metana mpu 30° Ilepeq u3mepeHuamMu OOpasibl OTKa- 
Ha caxe (I) M akTHBHOM yrue (2) B @yHKuMH yYBaHCD mpH jjapnenuu 1-107? mm 
KOHMeHTpannH rasa. AycopOuna Bbipaxena ° 
BMM/r wp uM/n? (npansiit macurra6 aa can.) PT CT 4 00° 4O NocTosHHOrO Beca. 

OGosnayeHnA ToueK Te xe, UTO Ha puc. | SaTemM TemMepaTypa NOHMxKaach JO 

30°, H3MepsIOcb HyseBoe mos02%Ke- 

HHe BeCOB MO pellepy H HauHHaHCcb 
H3MepeHHA aycopOuun. Vsorepmpl uit KarkKyoro aycopOeHTa CHHMAaJINCb 
HECKOJbKO Pas C pasHbIMH HaBeckamu. Metan cogepxKan mpumecn: 0,05% COsz, 
0,15% C,Hm, 0,92% Os, 1,06% He nu 3,32% Ne: ero KOHIeHTpallua B rase 
PaccuHTbIBalach 10 @opmMysie: c = a mMov/cm’, rye 38 — noTHOCTS 
MeTaHa B PaBHOBeCHOH ra30Bol «ase, 0,945 — sBeconaa OA MeTana 
B HCXOMHOM rase Hu M — ero MonekyaapHbiit Bec. ImoTuocTh ra3a 8 onpere- 
Wiach Kak PYHKUMA aBeHuA rasa no MeToy (8). PesynbraTeI coBnani c 
ypaBHeHHem cocrosuua (°), 

Ajcop6u“a napos merana H3MepAJacb OOBEMHBIM MeToyom (°). Ancop6eHnTbI 
TOCMe OTKAYKH NOrpy2kasucb B TepMOCTaT C XHIAKHM MeTaHOM, TOcTOAHCTBO 
TemulepaTypbl KHMCHHA KOTOPOTO MOMepKHBAOCh ABTOMATHUECKH B mpemenax 
--0,02°. Monyyenupie npu 30° M3OTepMBI afcopOuHH B yYHKUMH aBseHuA rasa 
Waubl Ha pwc. 1. Onn mpoxogst yepes MaKCHMYyM BOsM3H 70 aTM. WIN CaxKu 
u 50 am. qa yrasa. Ha puc. 2 stu H30TepMbI H300paxKeHbl B (PYHKILHH KOHIeH- 
Tpaluy rasa c. [na cau aycopOuna oTHeceHa TakxKe H K eqUHULE MOBepXHOCTH. 


Hs 


* Tlepexox usorepmbI c Makcum 
3HaYHTeJIbHO HK KPUTHYeCKOM Mp 
TepMblaXcopOuHH MapoB Metana B 
Tax B (7). 
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YMOM B S-o6pasHyio u30TepMy MIpH NoHMKeHHA TemMlepaty phi 
H Nepexove oT rasa K apy Oblm yKasau B (1). S-o6pasubie 130- 
ONM3H TeMMepaTypbI ero KHMeHHA Obit MOMYYCHbI Ha Tpau- 


3KO0e K JIMHeMHOMY MaeHHe HUCXOAAUMX BeTBei H30TepM agcopOuuH x %), 
) pHC. 2 yKa3biBaeT Ha TO, YTO TOHOe COep2KaHHe MeTaHa B aycopOlHOHHOM 
Me (Q, a) OH3KO K MpeyebHomy (*). YcranosKa (8) ne nosBéusna pa6oTaTb 
aBNeHHAX Oombue 120 aTM., NOSTOMY SKCTPaNONAWHA HUCXOAAMMX BerT- 
H30TeEpM afcopOuHH He O4eHb Hajlex*KHa. Ona NPHBOYUT K BeIHUHHE Co™19m/a, 
COOTBETCTBYET IIOTHOCTH 8.50,30 r/em>*, 

AKJIOHbI HHCXOJ[AWIMX BeTBeH H30TePpM Me fee er ns 
OpOWHH MO3BOJAIOT OLCHHTb BeJIHYHHY Ug 


tbopmyyie: 
(v) 
Spa ie ) 


0c /A=., 


\ 


{M4UHHa Vg coctaBiaeT 0,093 cm3/r auHA 
<H. GHasd Ug, MOXKHO MepelitH K H30TepMaM 
Horo cojlep2KaHusd MeTaHa B aycopOmHoH- 
oObeMe, KOTOpble H300paxKeHb! Ha puc. 2 
OWHbIMH JIMHHAMH. OHH JaloT do = 
2 uM/mM? jana caxu. Orcioyqa MOKHO 
HHTb TOJIHHY acopOuHOHHOrTO CuO 
= Ua/Ss = 6,4 A, a TakxKe Muollaqb, mpHu- 0 Uf G25 Up 
AILyIOCd B HEM Ha MOJleKyny MeTaHa 
a ete — 14 A2. Cromb Masiad BenuuuHa ae ee eee: aqcop6mHH MeTaHa 
COOTBETCTBOBAIa Obl HaHOoee NOTHOH GH cbeaxy wapa tbr’ a heen: 
I\KOBKe MOJIeKyJI M€TaHa B MOHOMOJI€EKYJIAP- unatax ypaBHenua BOT — suuay. 
CNl0e, BaH-J[ep-BaasIbCOBCKHHi MaMeTp Ko- Kpusple 1 — qua caxu, KpuBbie 2 — 
bIX cocTaBseT oKoo 4 A. TloppinenHan AE YU 
H4MHA TOJIMHHbI alCOpOUHOHHOrO CJIOA U 
aH BeJIMUHHaA ©) YKa3bIBalOT Ha UYaCTHYHOe IPOHHKHOBeHHe MeTaHa TIpH 
tOKUX JaBJICHHAX BHYTPb WacTHI, CaKH UH yrsA, OMHAaKO 3TO TpeOyeT 
[bHeluero H3y4eHHA Ha Tpa*PHTHPOBaHHBIX CarKax. 
PaccmMoTpuM BKpaTile BHA ypaBHeHHA H30TepMbI aqcopOuHH raza pH BBICO- 
< JaBlenuax. Aycop6uua ra3a Mp MaJIbIX JaBJIeEHH#xX COOTBETCTBYeT PaBHO- 
YO: 


BelllecTBo B raze -+ CBOOOJHbIe MeCcTa Ha NOBepXHOCTH=> 
=> BelllecTBO Ha MOBepXHOCTH 


‘oHcTaHTol K = - , OTKyJla NosysaeTca ypaBuenue Jlenrmiopa 


—¢) 


be Ke 
a= Geo TT Ke’ 


sglyaae 2Ke BbICOKHX JlaBJIEHHH CJlefyeT ydecTh CBOOOAHbIe MeCTa TakK2Ke H B 
oBoH (base B COOTBETCTBHH CO CXeMOH: 


Bemecrso B ra3e + cBo6ojHbIe MecTa Ha HOBepXHOCTH <> 
=> BelllecTBO Ha NOBepxXHOCTH -++ CBOOOJHbIe MecTa B ra3e 


Papyopecve BbIpaxkaeTcs B 3TOM cayyae Ooslee CHMMeTpHYHOH opmysol 


* Sra penuynna §,, 61W3Ka K NovIyYeHHOH B paOoTax (,?), © aKTHBHEIMA yraamu: 0,30— 
- r/cm3, BpaGore (4)c caxkeli Nomyyena MeHbIadd = 0,23r/cm®. B paGore (°) yKas3biBaetTcs 
=0,62 r/c’, T. €. MHOTO 60sbIIe MOTHOCTH TBepforo MeTaHa, ITO MaJ1O BepOsTHO. Aas 
IHCHHS BeNHUMHbI §,,HYKHbI HOBbIe Ooee TOUHBIE H3MepeHHA. 

‘* Ecy mpeneOpeub OTKJOHeHHSMHM aKTHBHOCTeH OT KOHIeHTpaynl HW WAOMycTHTb, YTO pH 
)KUX JABJICHNAX KOHUEHTPallnsaA B OObeMe 1asa c CTPeMHTCAK TOMY 2Ke MIpee/ly Coo, UTO H KOH- 
(pallu B afCOpOMHOHHOM OObEMeE Ca. 
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oTKy fa: 


, Wake creme FA ( 
a= Usle =" FEK—Nele, 9° THK Nel ee, : 


B oramave oT ypaBHenua Jlenrmiopa ypaBHenue (1) NpaBHJibHo mepeqaer 

oe o Pua * 
IpeylesIbHbI CyIa C = Cy, KOTAa A= Ax”. | 
Ha puc. 3 BBepxy u30TepMbI a(c) TIpefcTaBsIeHbl B KOOpAMHAaTax YPaBHCHUA 
(1), mpuBefeHHoro K auHeMHOH dopMe: 


c 4 “K—1 1 (2) 


a) 0K" te. 

B cayyae caxkH 3TO ypaBHeHve Xopoullo 
4, BbINOJIHACTCA, UTO YKa3bIBaeT Ha OOMbIIYH 
OJHOPOMHOCTb ee NOBEPXHOCTH HM ONpaByb 
BaeT ClelaHHbie pH BblBoge (1) Aomyule: 
HHA. j 
Ha puc. 4 noKa3aHbl H30TepMbI aycopo- 
UMH apoB MeTaHa BOIH3H Temnepa: 
TYPbI €rO KHMe€HHA Ha Tex 2Ke aycopOenTax 
B oramuve oT wu30TepM aycopOuHH MeTa: 
Ha — raga 3TH U30TepMbI HMeloT S-oOpas- 
Hy1!0 (bopMy Oularofxapsx NOJIMMOJIekyIAPHOU 
ajicopOlHH VU KalvJiJIipHow KOHJeHCallHy 


Ma ajcopOUHu XOpOLIO BbIpawkaeTcA ypaB- 
HeHHeM [OJIMMOJIeKYJApHOH  aycopOuHH 
ndpos..- BDT.. (cm. + prewicsd), 
€MKOCTb MOHOCJIOA am = 7,9 pM/M 
HU Oy = = = 2] A®. 91a BennunHa 
: s m } 
Puc. 4. Usorepmer agcop6uuu mapos me- OM3Ka K ONpefeseHHOH TaKHM Xe, MeTO- 
TaHa BOHSH TeMMepaTypbl erO KHNeHHA OM JIA APyrux aycop6enTos: 21,3 A? (4) 
Ha cae (1) u yrae (2) B cayyae mMopvcToro aKkTHBHOrO yrs 
AJCOPOMMOHHbIM MOTeHIMaJ BbILUe, YeM Hé 
caxke, Ha 4TO YKa3bIBaeT CBA MaKCHMyMa MH30TepM ajcopOuHH MeTaHa 
rasa Ha pc. | 4 2 B CTOpOHY MeHbUIMX JaBJIeHHH HM KOHWeHTpauHH. IIpu ay 
copOmuuH apoB MeTaHa (pc. 4) %*KHAKOCTb 3aN0IHAeT BeCb OOBEM MHKPOTIOP 
storo yrua. IIpu p/p; = 0,5 cop6upyrotca 0,26 cm? »xxupzKorOo MeTaHa Ha | Tr 
4TO COBNMajjaeT C OObEMOM XKHKOrO MeTaHONa, COPOMPOBaHHbIM H3 TapoB pH! 
ToM 2Ke p/p; (cM. ('*), yromb Ne 2). CoorHomienue BeIM4HH aycopOuHH Ha yrue 
WM Ha CavKe KaK BbIllle, TAK H HWKe KPHTHYeCKOM TeMMepaTypbl MOSBONAeT Oe 
HMTb NOBepxHocTs yrua BAY Bs 500 m?/r. 

AsTopbl BbIpaxKaioT GlarogapHoctp A. A. CxouuncKomy, I. JI. Jiuquny 

B. B. Xogory 3a nogyepxky sToH paGoTH. | 


WUncruryt ropuoro Zena Axayemun nayx CCCP Tlocrymu1o 
H Mockosckuli rocyfapcrBeHHbii yHuBepcuTer 9 IV 1956 
um. M. B. Jlomonocosa 
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x ; 
Ypasueune (1) no cBoeli dopme ananoru4no ypaBHenmio B. K. CemenuenKo (2°) naa agcop6- 
“IHH M3 KOHWCHTPHPOBaHHbIX PacTBopos. 
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Aorksann Akanemun Hayk CCCP 
1956. Tom 111, Ne 14 


PH3HYECKAA XHMHA 
tO. Tl. HAKHTHH uw O. A. ECHH 


EMKOCTb ABOMHOFO CJIOA MPH BbICOKHX TEMNEPATYPAX 
(ITpedcmaeaexo axademuxom A. H. ®pymxunoim 26 V 1956 ) 


WHHY MIJIOTHOCTH 3apsfa Ha NOBepXHOCTH pala MeTaJWJIypruyeckux pacnsaBos, 
HTaKTHpyiolulux Co wiakom (**). UroOpi nouHee OXapakTepH30BaTb CTPyKTypy 
OMHOrO CNOA Ha rpanuue pasyeta sTux (as, we- 
COOOpa3sHO H3MepHTb TakxKe H eMKOCTb. 
OnbITbI TIpoBO,MINCh B Meu yrombHoro conpo- 
BJICHHA MpH TemMepatypax 1450—1550°. O6muii 
A Turia U3 nmiaBnenoh MgO mpeygcrapnen na 
c. 1. JKugqKHH MeTasI noMellasca B coo6mtato- 
eca oTfenenua A u 5. B oryenennu B way me- 
JIJIOM HaXOJWJICH pacnNaBJIeHHbIi waaK. TIno- 
afb KOHTAKTa Mey HHMH MaO OTJIMYaIacbh OT 
ueHHA KaHana B, quamerp KoToporo Oxi 5,5 MM. 
A OTHOCHTEJIBHO KOPOTKOe BpeMsl ONbITa (3—5 Mu.) 
Jak TOUTH He IIPOHHKAJ MexKY MeTAaJJIOM HU CTeH- 
oH THIIA, A HEKOTOPad KPHBH3HA TpaHUIlbl pas- 
la HE MOr'JIa 34Me€THO H3MCHHTb NOBEPXHOCTb KOH- 
iKTa. IIpH nomomH rpadpuToBpx saviekTpoyon I 
ieHKa COeJHHANaCb C MOCTOM IICPCEMCHHOTO TOKa Puce. |. Cxema ycranoBKu. A u 
Id H3Me€peHHA EMKOCTeH, paOoTalolluM Ha YacTOTe ie Cuts Saisie 
) mepHogos B | cex. []pumenenve BEICOKHX YACTOT TT crpomey T= 9 Les suet 
PAO JIMUIb HECKOJbKO CHHSHTb HaHJeHHYIO Be- ys qyapnenoli MgO; WG — 
f4MHYy eMKOCTH. PaOouad NoBepXHOCTb rpadHTO- su6paynonnsili rasbBanomerp 
ro SIeKTpOya Obla IpHmMepHo B 10 pas Oombule, 
M y Hccegqyemoro. Ilostomy nNowyyeHHoe 3HaveHHe eEMKOCTH 6e3 CyIecTBeH- 
MH MOPpelwHOCTH MOKHO OTHOCHTb TOJIbKO K IrpaHHle pa3syena metas — 
nak. AMIJIMTY{a IpHMeHAemMoro Mp H3MepeHHH TOKa He MpeBbiitiana 10 MB. 
YJIb-IpHOOPOM CJIy2XKHJI BHOpalHOHHBIt TasIbBaHOMeTPp. OKCHepHMeHTaJbHO 
HWenHHble C uw R OTORAeCTBIAMCb C H3BECTHBIM MpHOW2KeHHeEM C EMKOCTbIO 
sOHHOrO CJIOA HM C COMpOTHBeHHeM peakuuH. Jia NomApH3sauHH UCCeqyemoro 
leKTpOJa MPHMeHAAaCb CXeMa, OMMCaHHad paHee (7) H COfep2xKalljaA OobuIOe 
iYKTHBHOe conpoTuBseHne. IIpeqBapHTebHbIMH OUbITAMH OblIO YCTAaHOBJIeHO, 
0 MOKIOUEHHe STOH CXEMbI K MOCTY IpaKTHYeCKH He CKa3bIBaJIOCb Ha MOKa- 
HuAX MocTa. IJpuroToBneHve ucCJIeqyeMbIX CaBoB omucaHo pauee (?,%). 

B ombitax u3y4asiocb BAIMAHHeE MeTaJIJIOB HW Wviaka, a TakxKe MOMApHsalHH 
lekTpoya Ha BeNMuHHEI Cu R. Ilonyyenuple pesybTaTbl WpeycTaByeHb! B 
G7.01 m2 u wa puc.2. 

Kak BHHO u3 TaOn. 1, eMKOCTb ABOMHOrO COA MpaKTHYeCKH He 3aBHCHT 
- cocTaBa MeTasImHYuecKOH da3sbi*. SHaveHHA ee ONH3KH K NOMYYeHHbIM [WA 


* Buan3skve 3HageHua C XHAKHX MeTaJWINYeCKHX SJIEKTPOFOB H rpaduroBoro TOBOPAT O ioe 
M CMa4YHBaeMOCTH TlOCIeqHero WIWIaKOM. 
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BOJHbIX pacTBopoB (1), Korga 3apaj] HOHHOH OOKNaqKH ONpefelAxeTCA KaTHO: 
Hamu (18 mcb/cm?). STo BmowHe corjacyeTca c HasMYHeM OTPHWaTeJbHOrO 3a: 
pAjja Ha NOBepXHOCTH>MeTaJJI — WIIaK, 4TO ObIIO yCTaHOBJIeHO ABYMA He3aBH 
CHMbIMH MeTojamu (2-4). 
[Ipu o6pasopanuu ABOMHOTO COA U3 MeTaJJIa B WWaK NepexoqAaT B HeOO/b 
WOM KOJIHYeCTBe KaTHOHbI, HallpHMep, xeesa*. OHakO MOJIOXKUTeJbHYK 
o6kNaqky JBOHHOrO CJIOA OOpa3yl0oT TaBHbIM OOpa 
ape} oon? 30M KaTHOHbI, HampumMep Ca?*, KOHIeHTpalHA KO 
TOPbIX B lvlake BemuKa (°). Oro noy_TBepxaerTca 
(cm. Ta6m. 2) NayeHHeM EMKOCTH C yBeJIMYeHHeM pa 
quyca KaTHoua (or Mg?* no Ba?"). 
3a HCKJIOYeHHeEM TPeX CHeMHaJIbHbIX CJIy4aeR 
BelH4HHa C HeCKOJIbKO MeHbIIe, YM B BOJHBIX 
pacTBopax (') Hw B pacmwaBseHHBIx (upuH t<(250°) 
cybaTax, HUTpaTax u Nepxwopatax (°). Bosmox 
HO, 4YTO 9TO BbISBaHO MeHbIWeH MRIeKTpHueCKOn 
TlocTosHHOH (D), KoTopasa Oblia OlleHeHa U3 3Ha 
4eHHH e€MKOCTH HM paqWyCcOB KaTHOHOB No dopmyule 
IJIOCKOrO KOHeHcaTopa (1) H OKa3samacb KoOMeOUHO- 
meuca oT 1,70 qo 1,92 (cm. TaOn. 1 u 2). IIpaxru 
yecKoe [IIOCTOAHCTBO e€€, BEPOATHO, OOYyCJIOBJIEHO 
6 u& G2 0 -Q2 -K6 TeM, 4UTO BO BC€X H3YYeCHHBIX Wilakax HMeeTCcaA 6OJIb- 
ke Iad KOHUeCHTpawHA aTOMOB KHCIOpoa, BXOAALLUX 
Puc. 2. 3anucumocrs emKoctn B Pa3JIMYHble KOMMVJIEKCHbIe AHHOHbI. CpaBHHTeIbHO 
re whe Se ec Maloe 3alOJIHeHHe =MOBePXHOCTH H30bITOUHBIMH 
wana smextpona o jas rpann  ATHOHAMH (IJIOTHOCTh 3apxayja He MpeBbllliaeT 
cnapos. 1 1 1’—Fe—C/Cad, 10-10°° kya/cm? (*)) roBopuT O 3HauHTebHOM 
SiOz, Al,O3; 2u 2’—Mn— _  CcOjepkaHHu 3THX AHHOHOB Ha MOBepXHOCTH 
er eS ee ae aS pasqena dba3. Tlopeyenve ux Kak cpeqbI B JBOI- 
fe = C/Mc0 80,” ALO, HOM CJlOe, TOBAJMMOMY, MaJIO 3aBHCHT OT 3aMeHBI 
; ONHOTO IeHTpaJIbHOrO KaTHOHa (HalipHMep Si**) 
Ha ypyro (Hanpumep Al®* unum B*). ; 
Hatiqennoe sHayenve D Menbile, YeM B BOAHBIX pacTBopax (rye D = 3--4(7)) 
MH B YNOMAHYTHIX Bbille pacnyiaBax (°). OTH %XHKOCTH cocTaBeHbl TaK- 
Ke H3 OoNbIIOrO KOMMYeCTBAa aTOMOB KHCHOpoza. TlonwxKeHHoe snayenne D 


Ta6amuna 1 
Suauenna C u R npu pasuprx coctaBax cmaBoB 


3 CoctaB mriaKka, % 

2 CocraB MetTasmuueckoro FS = 

° cmaBa € = 

3 CaO | SiO, | AlzO3 S ie D 

1 Fe—C (4,5% C) 42,5142,5] 45 1414,3) 53 lies 
2 Fe — Si (44,6% Si) 40,0 /:39,0|92t | 14,9) 416 1,78 
3 Fe —P (19,8% P) ADO. 395.0- bebe | dake) 24 Vis 
ee Mn—C (6,9% C) 42,5|42,9| 15 [14,8] 22 ee. 
o* | NisS5 42,5|42,5] 15 1414,9] 14 We Fite. 
oe | Cus 400/390} 21° 45.71 Sy. 1,88 
7 C (rpaput) 42.,5142,5| 15 |45,0] 19 Ae 7A8) 


% 
B sTHX ombitax npHuuman yuactue B. B. Xwpinos. 


IWIaKOB OObBACHAeTCH, BepOATHO, Gomee BEICOKOI TemiepaTypou, a -Takxe 
YUPOMHCHHEM STCKTPOHHOK OOOMOYKH KUCOpOa MO CpaBHeHHIO c pacnaBuieH- 
HBIMH COJAMH. ITO Mower ObiTb O6ycOBNeEHO HAMMUMEM B WaKax ICHTPaJIbHbIX 
KaTHOHOB (B*", Al’, Si4t*) c 6onpummn SNEKTPOCTaTHYeCKHMH ToAMH. He 


* 
Jaa rpaduroporo SMEKTPONa STO, MOBHAHMOMY, KaTHOHBI llpHMeceH 
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Ta6nuna 2 
Suauenua C u R pu pasimunbix cocraBpax waka 


= 

25 CoctaB cnaBa CocTaB waka, % ¢ 2 

6 oes ae: D 
8 | Fe—C (4,5% C) MgO 26,3; SiO, 49,5; Al,Os 24,2 Pails] a) 1 Gh ey 
il Fe—C (4,5% C) CaO 42,5; SiO, 42,5; Af,O3 15 14,3) 98 || 4,73 
9 | Fe—C (4,5% C) BaO 42,2; SiO, 47,8; Al,O3 10 1074-200) |) 1, 73 
O | Fe—C (4,5% C) Na,O 94; SiO, 49 MOE ye Ls 
1 Fe—C (4,5% C) Na,O 40; Bs,O3 60 ley) |] ab te 
2 | Fe—C (4,5% C) CAO 55% "SiO, 45 14,7| 40 | 4,76 
foe | Fe —C (4,9% C) CaO 50; Al,Og 50 14,9} 21 | 1,78 
15* |} NisS, CaO "42,5; SiO, 4255" AOs15 14,91 414 | 4,78 
14* NisS2 FeO 95; CaO 37; SiO, 40; Al,O 3 18)100 11 

6* | CugS CaO 42,5; SiO, 42,5; Al,O3 15 15,7) van i 1,83 
o* | CueS FeO 5; CaO 37; SiO. 40; Al,O3 48/105 42 

6* | Pb NasO 51; = SiO, 49; 16 Dada 
fe | Pb PbO 28,5; Na,O 53,5; SiO, 23 115 3 


* B sTHX ONbITaX IpHHHMa yuacTue B. B. XupHos. 


CKJIOUeHaA BO3MOXKHOCTh HU HEKOTOPOH AUudpy3HocTH WOHHOH OOKayKU JBOI- 
oro CJIOA B paCIaBJIeEHHBIX iWviakax (°). B 3ToM culyyae B SKBUBAJICHTHOM IJI0- 
KOM KOHJ[eHCaTOpe paccCTOAHHe MexK,y WacTHHaMH CTaHOBHTcA Oosblle, a 
BemHuHHa D BospactTaeT pv Tex »*e 3HaueHHAX C. 

V3 puc. 2 BHAHO, ITO EMKOCTH B ONpefesICHHOM HHTepBasle @ OCTaeTCA MOUTH 
MOcTOAHHOH. Korga 2%e JOCTHraloTcA MOTeHI[Masbl MaKpOpacTBOpeHHA rKewesa 
WJM paspxya KpeMHUA H-asioMMHUA, C CHJIbHO YBeHYMBaeTCA, a U3MepeHHe ee 
saTpygqusetca. KpuBbie eMKOCTH HalOMHMHAIOT TaKOBble JJIAX BOAHbIX paCTBOPOB 
B MpHCyTCTBHH MOBepXHOCTHO-aKTHBHBIX MOJIeKYM CIMpTa (1). OStomy coorser- 
cTByeT H OTCYTCTBHE MaKCHMYMa Ha 9JICKTPOKaNMJJIAPHbIX KPMBbIX, H HeBBICO- 
KuHe 3HaueHun C. B paccmMaTpHBaeMOM CJlydae 3a MOBeEpXHOCTHO-aKTHBHble 4a- 
CTHI[bI CIEOBaIO Obl IIPMHATb CJIOMKHbIE AHHOHBI WislakKa. OfHako OTCyTCTBHE 
pe3KHX MaKCHMyMOB Ha KPHBbIX EMKOCTH M03BOJIAeT aTb HM HW HHY!0 TPaKTOBKy. 
Vispectuo (+), urO EMKOCTb MaJIO MeHACTCA C NOTeHIMaJIOM HW Torya, Korya M0- 
Ce€qHHH OTBedaeT OMpeyeIeHHOMY Y4aCTKY KaTOAHOH BeTBH JIeKTPOKalMJAp- 
HOH KpHBol. B sTom cuyuae jake 3HadHTeJbHbIe H3MeCHCHHA KOHMeHTpalun 
9NCKTPOMUTA Mao CKa3bIBaloTcaA Ha BemHunHe C (+). TlosTomy mpakTuyecKkoe 
MOcTOAHCTBO C IIpH pa3HbIX @ MOXKeT paccMaTPHBaTbCA Kak MOATBepxReHHe 
QNeKTPOKAMHJJIAPHbIX H3MepeHHH, COrmacHO KOTOpbIM NMOTeHIMal HUSYYeHHbIX 
9ACKTPOMOB JasieK OT HyJIeBOH TOUKH. 

Tlo6asku B wax FeO u PbO nmpusoqaT kK xXHMHYeCKOMy B3aHMOfeHCTBHIO 
M@XK)LY MeTaJJIOM u wWiaKoM. M3 Ta6. 2 BAAHO, ITO OHH BbISbIBAIOT yBeMYeHHE 
Cuymenbutenve R. Ilocnequee B U3BeCTHOM Mepe HaOsloqaeTCA M Mpu Nepexoge 
oT cnuiaBop Fe — C k cnuaBam Fe — P, Fe — Si u Mn — C. Bosmoxuo, 4To 9TO 
TakxKe O6ycOBMeHO OGserueHHeM pa3BHBalolerocd BsaNMOfelicTBHA MexKY 
MeTaJIJIOM HM WwyakoM. Ilostomy MaJioe 3HaveHHe R [lA WaKOB, COfepxKaulux 
Na2O, MoxKeT B KaKOll-To Mepe cCIY2KHTb MO TBep2xKAeHHeM Npesnonoxenua (°), 
4TO KATHOHBI 2%Kele3a pH OOpa30BaHHH JBOMHOFO COA NepexOsAT B TakHe 
WJIakH B OOJIbIIeM KOJIHUeCTBe. 


YpanbeKHii NOMMTeXHHYeCKHH MHCTHTYT Ilocrymuso 
um. C. M. Kuposa 25 V 1956 
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\ 


U. J. POSEH®EJIbA u T HW. JIYKOHHHA 
O HOBOM KATOJIHOM JENOJIAPHSATOPE 
(pedcmaeaeno axademuxom A. H. @pymxuneim 24 IV 1956) 


Kopposusa xKeule3a, WMHKAa, Me MW [pyrux MeTasJIOB BOspacTaeT B HeCATKM, 
a MHOrla HB COTHH pas pH HamuyMH B aTMocibepe cepHHcTOrO rasa (7,74 
3aperucTpupoBaHbl NOBbIINeHHbIe CKOPOCTH KOPpO3SHH MeTAaJWIOB B TIpOMbILIJIeH~ 
HEIX palioHax, YCHJIeHHbIe paspyWeHHA %eNesHbIX KOHCTPYKUMH B 2KENESHO™ 


800 000 jtafem? 


Puc. 1. Kpupebrle KaTOMHOH NOApH3alHH Me2H B TOHKHX 
cnoax 0,1 4 Na,SOq pH pasaHyHOM cOjepxaHHH cepHHcTOrO 
raza B BO3lyWwHOH aTmocdepe. J —neHKa dneKTpomMTa 
160 wu, uncTaa aTmocdepa; 2—o6bem, uncTad aTmMocdepa; 
3— o6bem, SO, = 1,0%; 4— naenxa 160 vw; SO, = 0,1%; 
5—nwenxa 160 p; SO, = 1,0% 


QOPOXKHLIX eNO, B TOHHEAX, a Tak3Ke TONJMBHOM apMaTypbl, padoratollel 
Ha Ce€pHHCTOM TorMBe (%). 

Takoe cHsibHoe BIHAHHE SOe2 OObIMHO CBASbIBAIOT C H3MeHeHHeM pH cpegpl, 
a Tak2Ke CBOHCTB 3all\MTHBIX NweHoK (7,7). XOTA MOfOOHOe BIMAHME MH He HCKJIIO- 
4YeHO, He MeHee BayKHOe 3HAYEHHE HMEeT TO OOCTOATEIBCTBO, YTO CEPHHCTHIH ras 


(HeSOs u HSO;) mMoxeT BoccTaHaBAMBaTbCA Ha pa3JIMUHbIX MeTamax pH 
OTHOCHTeEJIbHO TOJIOXKUMTEJIbHBIX S3HAYCHHAX MOTeCHIMaOB, NPHHHMax TaKHM 
o6pa3s0M HeMOCpesCTBeHHOe, H Ip STOM SHAUYHTeNbHOe yyacTHe B Mpoiecce 
KaTOQHOH Jenouspusauun. Ha sty BaxkHYIO pOIb CepHUCTOrO rasa Kak KaTO[- 
HOrO JeNoMApusaTopa Mbl XOTeMH Obl OOpaTHTb BHUMAHHE B HAacTOAemM cooG- 
IIeHHH. 

Ha puc. | mpeycrapienbl KpHBble KaTOAHOH NoMApHsallHu Mey B TOHKAX 
cnoax (160) 0,1 4 pacrBopa cepHoKkucsoro HaTpHA Mp pasJIMYHOM cojepxKaHAM 
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HucTOrO rasa B BOSAyWHOH aTmocdepe. CpaBpyupast KpHByt0 |/, CHATY10 B: 
‘TOM BO3YLUHOH aTMOchepe, Cc KpuBbIMH 4 u 5, CHATBIMH B YCJMOBHAX, Kora B. 
AylulHyto aTmochepy Gbiio BBegeno 0,1 u 1,0% SO2, BHQHO, YTO B MpucytT- 
uu SOz sdpexruBxocrb paGorTr KatToqa (MuIOTHOCTB TOKa) pe3kO BospacrTaerT. 


m6 


Chee 


+H—_L___ ¢+—___) ie 
1500 2080 0D pafem? 


Puc. 2. Kpnpaa xkaToxHol nonapu3anuu me 

‘MH B NpHcyT 
crpuH SO, (0.1%). Tommuya caoa QJIEKTpoHTa oe 
NaeSO,) 160 U 


€, HallpHMep, IIJIOTHOCTb TOKa Ha KaTOje MpH moTeHHase —100 mB Bospa- 


eT c 20 ua/cm” B 4YUCTOH aTMocdepe yo 450—700 v.a/cM? B aTmMocdepe SOz 
—1,0%). Tlocnequee 06n- 


AeTCH BOCCTAHOBJICHHEM mb f= 
HMCTOrO ra3a Ha MeHOM eae 
Oe, IPHBOAAWIeM KCHJIb- * 

Ty CABHIy KPHBbIX KaTO]- 
| NOJAPH3aluH BOONACTb 
[(OMKUTCIBHBIX  3HAYeHHIi 
ennuanos. Ha yuactue 
HMCTOrO ra3a B Mpotecce 
OMHOH «= Jenonapu3annu 
ISbIBAeT H C]IBUT CTAallHo- 
HOPO MOTeHIHasia B NOJIO- 
TeJIbHYIO CTOPOHY, KOTO- 
1, pH yueTe Bo3pacTaHua 
POCTH KOppo3HH HU OOuer- 
WA aHOJHOH peakWHu B 
icyTcTBHH SOs, Hemb3n 200. 400 600 30D 


000 = (200 pafem® 
ACHHUTb HHYCM HHbIM Kak E a fe 
erueHvem KaToyHOro npo- Nase We, pleas pee NOMAPH3alHH aJOMMHUS 
= T ; 25O, pH HasHuHH B BOSAYI- 
ca. YcTaHOBJICHHbI HAMH io aTMocepe cepHucToro ra3a. J —naeuka 160 p, 
MeKT OYCHb CHJIBHO TIPO- SO,=0,01%; 2—naenxa 160 up, uncraa aTmocdepa; 


ideTCA B TOHKHX clOonxX %—OO>bem, uncTaA aTMochepa; 4— o6bem, SO, = 1,0%; 
KTPOJHTOB H BMeHbINe 9 — MenKa 160 wu, enews 6—nvsenxa 160 yp, 
Da its % 

1e¢HH B OObeMHBIX (Kak 

BHJHO IPH cpaBHeHHH 
BRIX 2H 3 u 1 uO Ha pue. 1). IlocneqHee MoxKHO OODACHHTb pe3KHM YMeHb- 
{¥e€M B TOHKHX CJIOAX TOMMHHbI WuPy3HOHHOrO CJIOA 3a CueT caMopa3Me- 
saHuA (‘). 
[lomHadA KpHBad KaTOAHOH NONAPH3aHH JIA Mequ (puc. 2) xapakTepusyerT- 
HaJIM4HeEM J[ByX BOJIH, COOTBETCTBYIOWHX JBYM Pa3JIHUHbIM SIEKTPOXHMHYe- 
M peaKUHAM, MpoTeKaloujHM Ha KaToje. 
AHaJOrMuHbI acdbpeKT yBesJIMYeHHA CePHHCTbIM Ta3OM CKOpOCTH JenoApH- 
HH KaTOJa HaOsOfaeTCA Ha aJIOMHHHH HW xKesese (puc. 3 u 4). IIpn noren- 
ne —0,5 B CKOpocTb KaTOJHOrO Mpouecca Ha aJIIOMHHHH B MpHcyTcTBHH SOs 
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(0,01, 0,1 u 1,0%) yBenuunpaetca c 10 ua/em? yo 140—150—1050 pale 5 
coorsercTBeHHo. I[lpegempubie gudpysHoHHble TOKH MO CePHHCTOMY Tas) 
Kak Ha Me, TaK Ha AJIIOMHHHH H 2Kedlese B AeCATKH pas MIpeBOCXOMAT PCAC 
HB Rudbpy3HOHHBIH TOK 10 KucMOpopy. YBemMyeHHe CepHUCTOTO rasa B BosAyul 
HOH aTMociepe B JecATb pas UPHBOAWT K YBeJMYCHHIO TMpefeJbHOrO muddy 

ro ToKa B 2,5—3 pa3a. : 
eee pene tr: cepHHCTOrO fa3a Ha aJIOMMHWM Take XapakTe 


Ppu3yeTcCH HaJHyHeM jByX BOJH Ha KPUBbIx MOTeCHUHaJI — IJIOTHOCTb TOKa 
pHyem lepBaxv BOJHa IWpaKkTHUeCkK! 


copnayaeT C BOJHOH AIA MeqH. He 


WeHTpaiuu cepHuctoro rasa (0,01 7% 
IpH noTenuvasie Beiue —1,0 B (BTO 
pas BOJIHa) TOPMO3AT B HeKOTOP 
a cTelMeHH TeveHHe JIeKTPOXHMHYECK 

A ee ae peaklHit Ha KaTOJe, YTO BbIparKkaeres 

Puc. 4. Kpupple KaTOHOH NOapHsayHH %e- B CIBHTe KPHBOH KaTOXHOW MOJIApU 
jlegaB ToHKHX coax 0,14 Na,SO4./—mueH-  3anuH B OONaCTb OoNee OTPHUAaTedb 
ka 160 wu, uucTad aTmociepa; 2—lueHKa HbIX 3HAYeHUH NOTeHIMaa (aTo BUH 
pe 0 Ip cpaBHeHuH KpHBBIX J 4 2 pu. 3) 

Ha xxeyle3e, KaK MW Ha J PpyrHxX M 

Tasllax, BOCCTAHOBJIeHHe CepHHCTOrO ra3a MpOTeKaeT HaCTOJIbKO JerKO, ITO Ipk 
HaIHYHH B BOSyuIHOH aTMochepe 1,0% SOz x%xele30 CTaHOBHTCHA, B Mpeedl 
U3YYeHHbIX HAaMH IVIOTHOCTeH TOKa, TipaKkTHYeCKH HelNOJIAPHSyeMbIM KaTOOM | 
(cM. puc. 4). 
Ecau pe3ysbTaTbl SKCIepMMeHTOB UpeycTaBuTb B TosynorapupMHyeckm 
KOOPAHHAaTax, TO 3ABHCHMOCTb MOTeCHIMaJIOB MeAHOTO, aJIIOMMHHeEBOrO H KEES: 
HOFO KaTOQOB OT MOrapHqMa MWIOTHOCTH TOKAa yAOBJIETBOPHTeIbHO YKaQbIBAaeTCA | 
B CepHiO MpAMBIX H MOET ObITh BbIPaKeHAa ypaBHeHHeM 


o=a+blgi 


Tipequorapu@muyeckui KospuuveHT Ha y4acTKaxX NepBOM BOJIHbI OKAa3bIBaeTCs 
JIA aJHOMHHUA paBHbIM —115 mB, »%xeme3a —25 MB Mw Mequ —7O MB. Ja mpo 
IeCCOB, MpoTeKalolWlHX Ha Me TIpH Oosee OTPHWaTeJIbubIX 3HAYCHHAX MOTeH 
uMasla (cM. BTOopy!0 BOJHy Ha puc. 1), NomyyaroTcaA Gosee BbICOKHe 3Ha4eHHA 
KoaiwuveHTa HakJIOHa KpHBbIX e— lgi. Takoe CHIbHOe BIMAHHE CepHucToOre 
ra3a Ha KaTOAHOe MOBeeHHe MeTAaJIJIOB CTAHOBHTCA MOHATHBIM, eCCJIH CpaBHUTE 
CTaUMOHapHble MOTeHIMaJIbI pAa MeTaJWJIOB C NOTeHIHaslaMuH BOCCTaHOBJeHMA 
eepHuctoro rasa (HSO;, He2SOs). Pacuerbl noka3bIBaloT, 4TO CTalHOHapHBle 
NOTeHUHaIbl Me, KeNe3a WU aUIOMHHHA HAMHOFO OTPHUaTebHee MOTCHILMAJIOB 
BOCCTAHOBJICHHA CePHHCTOFO rasa 10 OObIIMHCTBY BO3MOXKHBIX CxeM. I]osTOMy 
Ha OOJIbIIMHCTBe TEXHHYECKH BaKHbIX MeTAJIJIOB MpOWecc BOCCTAHOBJICHHA Cep: 
HHUCTOrO ra3a TpoTeKaeT B KHCJOM cpefle, CO3aloleHcA 3a CUeT pacTBOpeHHEA I 
gueKTpomutTe SOs, JOBOJbHO slerko. MexaHv¥3M KaTOMHOrO BOCCTaHOBJIEHHA cep 
HMCTOrO ra3a OHO3HAYHO elle He YCTaHOBJIeH. OfHaKO TepMO,MHAaMHUeCKHe 
pacueTbl, a Take pe3yJIbTAaTbl NOMAporpauyeckux UccNeqoBaHHu (°) M03BO- 
JIAIOT HAMeTHTb HavOosIee BEPOATHYIO CXEMY BOCCTAHOBJICHHSA. 
Ileppaad BOMHa COOTBETCTBYeT CYMMAPHOM peaKIWH BOCCTAHOBJIeHHA MOHa 
OvCyJIbpuTa JO HOHA THApocepHUCTOH KUCJOTHI 


2HSO; + 2HT + 26 =S,077 + 2H,O Exu—2e = — 0,268 B 
WIM peakiyn: 


2HSO; + 4H* + 26 = H,S,0, + 2H,O Evy—o.g = — 0,195 B; 
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DOTeKAIOIIeH MO cxeme: 


' HSO; + 2Ht + 6 = HSO, + H,O (3) 
: eer 

2HSO, > H,S,0,> 2HT + S,07— (4) 
ropaxi BOJIHa COOTBETCTBYe€T PeaKUHH BOCCTAHOBJICHHA ruypocepHucro KHC- 


)THI WO HOHAaA THOCYyJIbdata TIO CXe€Me: 
“ 


/ SjO; 9+ 2H 20S "S;0r—4H,O° EF — 0,978 8. (5) 


3 BbIINeH31O2KCHHOFO MOXKHO 3aKJIOUHTb, 4TO adekTHBHOCTh padoTH! pasJIHy- 
IX MeTAaJIJIOB B Ka¥ecTBe KaTOsa pe3sKO BOspacTaeT B IpucyTcTBHH SOe, upH- 
‘M B 3THX YCJIOBHAX JelONAPH3aHA KaTOJla COBepUiaeTCa, B OCHOBHOM, 3a 
€T peaKI[HH BOCCTaHOBJIeEHHA CepHHCTOrO rasa. C HaHMeHbIIHM TepenalipsxKe - 
€M peaKIMA BOCCTAHOBJICHHA CepHHCTOrO ra3a MpoTeKaeT Ha Me, MO3STOMY 
7b B NPHCYTCTBHH STOPO fa3a JOJPKHAa CHJIbHO YBeJIMYHBaTb KOPpO3HIO JIpyrHux 
PaJIIOB, HAXOAAMMXCA C HeH B KOHTAKTe, a Take CaMa CHJIbHO KOppoju- 
BaTb. 
IIpu olleHKe powlM CepHucToro ra3a B KavecTBe KaTOAHOrO JenosApusatopa, 
OcoOcTBy1Ollero yCHJIeEHHIO KOppO3HOHHOPO Mpouecca, cleyyeT HMeTb B BHI, 
-H€pBbIX, 4TO BOCCTAaHOBJeHHe STOrO ra3a MpOHCXOAUT pH NMoTenwuastax 
JIee MOJIOMKUTEIbHbIX, YEM MOTCHIHaJI BOCCTAHOBJICEHHA KHCIOpOyja H, BO-BTO- 
X, TO PaCTBOPHMOCTb CePpHHCTOPO 1a3a B BIeKTPOHTaXx B 1300 pas Bplle pa- 
peemoctn Kucmopona. [lostomy, qaxe Mp He3HauHTeIbHOM cCOjlepxaHHH 
PHHCTOrO rasa B BO3yXe, KOHUeCHTpallHA ero B 3JIEKTPOMHTe MOXKET CTaTb 
HSMEPHMOH C KOHWeHTpallHell KHCMOpoga, KOTOPbIli CHHTaeTCA OCHOBHEIM KaTO]- 
IM JenouapHsaTopoM. IIpHHHMas cofep2xxKaHHe KHCOposa B BO3AYLIHOH aTMO- 
pe paBHbiM 20%, JlerKO IPHATH K 3aKJOUeHHIO, YTO IPH HaJHUHH B BO3yxe 
ero mHUIb 0,015% CepHHCTOrO ra3a efO KOHILEHTPalluA B SJIEKTpOMuTe OyeT 
\BHOH KOHIeHTpalun KucMopoya. Ecau sdtbekTuBnocTh paG6oTbl KaToya B 
OBHAX KHCJIOPOAHOH enoMApHsalluuH OMpefeAeTCH walle BCeroO KOHIeHTpa- 
{OHHOH MONApH3allveu, TO B MpHCYTCTBHH CepHHCTOrO rasa KOHIeCHTpallHOH- 
ie sdpeKTb, B Mpejlesax MIOTHOCTeH TOKa, XapaKTepHbIX JIA TpOmeccoB 
PpO3HH, B 3HAUHTeIbHOM CTeMeHH HCKIIOUAaIOTCH. YUHTbIBAA, YTO CKOPOCTb 
)PPO3HH OOJIbIIMHCTBAa MeTAaJJIOB OMpefeNAeTCA Yallle BCerO CKOPOCTbIO IpoTe- 
HHA KATOMHOH peaKUHH, MOXKHO IPHATH K 3akJNOYeHHIO, YTO yCuJleHHaA KOp- 
3HA MeTaJJIOB B UPHCyTCTBHH CepHHCTOrO fa3a B 3HaYHTeJIbHOH CTeMeHH CBs- 
Ha CO CBOHCTBAMH STOO rasa BbICTYMaTb B KayeCTBe KaTOAHOTO JenoJApusa- 
pa, YTO NO NOCMeAHerO BpeMeHH COBEpIeHHO He YUHTIBAJOCb. 
| 
| 
. 
| 


pH=2,3 — 


MuctutyT dusnyeckol XHMHH Tlocrymusi0 
Axaylemuu HayK CCCP 24 IV 1956 
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PH3BHIECKAA XHMHA 


JI. M. WWAMOBCKHH u 10. H. JKBAHKO 


PACHPEAEJIEHHE AKTHBATOPA B MWEJIOUHOFAJIONAHbIX 
@®OCPOPAX 


(ITpedcmaeaeno axadenuxom A. H. Tepenuroim 238 V 1956) 


3efity (¢) npeqnonoxKu, YTO WeHTpaMH JOMOMHHTeIbHOrO NOPNOUeHHA Ue 
NOUHOraMOHAHbIX COCWOpOB ABJAIOTCA HOHbI TAKEJIbIX MeCTAJJIOB-akKTHBAaTOPOB 
BXOJ[AlUMe B COCTAB pellleTKH OCHOBHOrO BellleCTBa C OOpasOBaHHeM TBepJ[bIX 
pacTBopos 3amellenua. Ha ocHope STO runoresbi Oblsa CosfjaHa CTpyKTypHas 
W 9HepreTHuecKad MOJeIb KpHcTansoocopa M AaHbl OObACHeHUA MeXaHH3Ma 
poweccoB ero BOsOy2KeHHA H JIOMMHECIEHIH. EQuHCTBeHHBIM apryMeHTo , 
KOTOpbUi OOLMHO BbIABHTaeTCA JIA NOATBEPAKAeCHHA BSPAAQOB GeliTya, CAYAKM 
YCTaHOBJIeHHad OMbITaMH JIMHelHad 3aBHCHMOCTh Mexy KoappHUHeHTOM T0- 
TOWeHHA B MAKCHMYMEe JWIMHHOBOJHOBOH MOJIOCbI NOrOWLeHHA HeKOTOPbIX @oe: 
tbopoB u cbaKTH4ecKoH KoHWeHTpalueH aKTHBaTopa (°). 

Monoxpuctasimueckve Uelounorasonuble cocopbl B AeHCTBUTeIbHOCTH 
MMeIOT MHKporeTeporeHHyl0 CTPyKTYpy, BOSHHKAarOMlyo ONarogqapA BBe_eHUN 
aKTUBaTOpa HM YCHJIMBaIolly1oca C pocTOM ero KoHWeHTpauHnn (*). [lonmaqpuues 
cKaad cTpyKTypa doccdopos o613aHa JBOAKOMy paciipej[eyeHHio akTHBaTOpa: 
OHa UaCTb IIPpHMeCHbIX HOHOB BXOJMT B y3JIbl PelUeTKH OCHOBHOFO BelllecTBa 
a [\pyraad pachpefemseTch Ha BHYTPpeHHHX NOBePXHOCTAX KpHCTassa. Koad: 
(UUMeHT ZBOAKOTO pacpefeeHHA IpHMeceH MMeeT TepMOAMHAMHYeCKy!O Ip 
pony. Ero BewuMHa 3aBHCHT OT OcOOeHHOCTeli asoBOrO paBHOBeCHA ul 
CHCTeMbI OCHOBHAA COJIb — akTHBaTop. B oOmlem clyyae WIA CucTeM c Heorpa 
HHYeCHHOM B3AMMHOM PpaCTBOPHMOCTbIO KOMMOHEHTOB B TBEPJOM COCTOAHHH OMTH- 
MaJIbHad JOSHPOBKa aKTMBaTOpa Bcerfa BbIlUe, YEM JIA COCTABOB C MaJIOl pacTBO- 
pumoctpio (4). OTH *akTbI WaloT OCHOBaHHe MpemuoaraTb, TO CMekTp TOrso= 
I€HUA HW JIOMHHeECHeHUMM cboctopa COOTBeTCTBYeT JIMUIb HeEKOTOpOH jose aK 
THBaTOPa, PaCHOJIO*RKeHHOrO B OCOObIX MecTax KpHcTassa (°). B cBa3H Cc STHM 
IIpeACTaBJIAeTCA HHTePeCHbIM HCCJIeOBaTb NOJORKeHHe H MHTCHCHBHOCTb JVJIMHHO 
BOJIHOBOM MOsOCh! MOPMOWeHHA OPHOFO U3 Poc*opoB B 3aBHCHMOCTH OT KOHILeH 
TpalMH aKTMBaTOpa, BBeeHHOrO B BHJe PasJIMYHbIX COeJHHEHHH. Syecb mp 
pasJIMUHbIX KOSPDMUMeHTAaX JBOAKOrO pacipejeeHHA aKTHBaTOpa MOXKHO 
OWeHHTb, Kaka erO YacTb COOTBETCTBYeT HaOMICYaeMbIM WeHTpaM JOMOIHU 
TeJIbHOrO MormoulenHA docopa. B KavecTBe OObeKTa AIA UCCe_OBaHHH Obit 
u3sOpan KJ(T1). MonoxpuctasJib! BbIpallMBaHCb 10 BHAOV3SMeHeHHOMY MeTOJI 
CrokOaprepa. PacnaB KpucranaMsyemMoli CcouM OblI H30MpOBaH OT BO3yxa Hi 
3alllMleH OT XMMMYeCKOrO pasomKeHHA. AKTHBATOP He MOr yJIeTyYHBATbCA WIM 
oKHCAATDCA. Mcxoquaa comb MoO_Beprasacb TUlaTembHH ouNcTKe. B KauecTBe 
AKTHBaTOpa HCHOb3OBaHCb MeTanmMueckHi T1, Tl2O, TleS u TIJ. O6pasmpt 
WI HCCeOBAHUM BbIKAbIBAIMCh U3 CpeHeH YaCTH KPYMHbIX KPHCTAJVIOB, 
oTTya 2%e OTOHPamuch MpoObl AWA aHasusa. KonueHTpalua TanmuA onpeje-” 
Aanach Nousporpaduyecku. CnekTp NOrsolleHuA MpOMepsAsICA Ha CHeKTpotoTo- 
mMetpe C®-4 Ha NOwJMpoBaHHbIX MwlacCTHHKax TONMMHOH Jo 0,08 mm*. 


* Asropbl 6marofapst M. JI. OpMana 3a paspa6orKy MeTOAHKH H3rOTOBJeHHA TOHKUX Now 
POB@HHbIX IwacCTHHOK H3 BOMHOPACTBOPHMBIX coviell. 
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B cniextpe normomenua KJ(T1)-sboccpopa npu 20° Ha6mogaiores jBe MoM0cbI 
AKCHMYM€aMH TIpH 285 u 236 Mu. Mx nomoxkenve u thopMa OMHAKOBbI JIA BCeX 
A3I0B, H€3ABHCHMO OT COCTABa COEAMHEHUA MCMO/Ib3OBaHHOPO AKTHBaTOpa. 
M OMMHAKOBbIX (PAKTHYECKHX KOHWCHTPalHAX TaJWIMA KPHCTaJIbl 3HAYHTeJIb- 
OTJHYAIOTCA TOJbKO BeJIHYHHOK KOSpPHUNeHTa MOrOWleHHA B MaKCHMyMe 
1OCbI H HEMHOrO ee NOJyWHpHHOH. B cnekTpe NorsoweHHaA He Oblio OOHAapy- 
HO JONOUIHUTEIbBHBIX NOIOC, KOTOpble XapaKTepH30BaJIH Obl AHHOHbI, BBOJMMbIC 
<PHCTaJIJI BMecTe C AKTHBAaTOPOM. Bo3MoxKHO, ITO OHH MepeKpbIBalOTCA Nos0- 
“a coOOcTBeHHOrO NorsowjeHHa KJ. CnekTpbl JOMHYeCIeHIHH, BO3OyKeHHbIe 
bTpa*HOMeTOBbIM CBETOM, IpOMepssHCb 
-MoOHOxpomaTope YM-2 c doToyMHoOxKH- 
tem*. JI Bcex oOpasloB, HesaBHcHMo 
| BHJa COeHHEHHA HCMOMb3OBaHHOTO ak- 
BaTOpa, HaOMOfatach Momoca C MaKCH- 
MoM oKONIO 410 mu. Jnana kpucTam0B 
JOIbIUHM CojepxKaHHem TIJ nonoca npu 
J Mp. oca6aeTCA H NOABAAeTCA JONON- 
eJIbHaAt, OYCHb WHpOKas TMosmoca Cc Ma- 
MyMoM pH 460 Mu. 
Ha puc. | mpeycTtaBleHa 3aBHCHMOCTb 
(bHUNeHTa MOrIOWeHHA B MAKCHMYMe - 
ochl mpH 285 Mu or dakTHYeCKOH KOH- 
TpalluH aKTHBaTOpa B docdope. Xa- 
KTePHO, 4TO pa3JIMYHbIe CcoeqHHeHHA 
HOrO H TOrO Ke akTHBaTOpa IIpu OfMHa- 
BOM (B JaHHOM cJly¥ae) cheKTpe norsio- 


HHA HU Spa) aa ane’ APKO 0 40 60 BO mon. % 7" 
paxkeHHble HHJUBHAYyabuble OCOOeHHO- kong. TV 
Puc. 1 


IIpu Maspix KOHIeCHTPalHAX aKTHBa- 
a BO BCeX cJy4aadx HaOsIOfaeTcA JH- 
WHA 3ABHCHMOCTb M@XKY HHTCHCHBHOCTHIO JOMOHHTeAbHOM HOMOCbI NOrsO- 
HUA cboctbopa HM (aKTHYecKUM CojepxKaHHem B Hem Tatnua. aa KJ — Th- 
copa pesyJIbTaTbl HalIMX H3MepeHHH COBMaaioT C JaHHbIMH lOctepa u 
Jib6eka (*) B ropa3qo Oosee WHPOKHX NMpesemax KOHUeHTpalln**. 
Haumenee pacTBOpHMble COeAHHCHHA Tama aloT MpH OAMHAKOBbIX KOH~ 
HTpauWAX AKTHBaTOpa OoJlee HHTeCHCHBHbIe MOMOChI MOrOWeHHA. IIpu BbICO- 
(X KOHI€HTpawuAX aAKTMBaTOpa HaGOsmOMalOTCA OTKMOHEHHA OT JIMHeHHOH 
BHCHMOCTH (cp. ¢ HpAMOM, HaHeceHHO!i Ha puc. | NyHKTHpoM). Ou yKa3bIBa1oT 
| COCTOAHMA MOCTeMeHHO HapacTatoulero HacbieHHA, IPH KOTOPOM yBeJIHUeHHe 
yjepxKaHus aKTMBaTOpa B doctbope He compoBoxaeTcA COOTBeTCTBYIONM 
\BBILIGHHeM HHTCHCHBHOCTH Horsoullenua B Mosoce mpH 285 My. B KJ — Tl, 
)H MCCsIeOBAHHbIX HAMM KOHUeHTpallHAax akTUBaTOpa, MOyOOHOrO HacbIllleHHA 
le He HaOsmlOJaeTcA — ero, NOBHHMOMY, MOX%KHO O%KHaTb AA COCTABOB, KO- 
jpHle OObIYHO HCHOJb3SYIOTCA MPH BbIPAa[MBaHHM CHMHTHJIVIALHOHHBIX KpH- 
‘aJIJIOB. 

Tlomy4eHHble pe3ybTaTbI MOSBONAIOT CiesaTb CJeQYIOWHe BbIBOMEI- 

1. B cnextpe nornomenua KJ(T1)-coctbopa mpoABAeTCA TOJbKO YaCTbh aK- 
(BaTOpa, HaxoOfalijlerocd B KpHcTase B OCOObIX MeCTAaXx. 3ro 3akJr0yeHve 


* Aptoppl Oarofapat M. H. Anentepa 3a MpefOcTaBJIeHHY!O BO3MOXKHOCTb MpOuSBecTH 
MepeHus Ha ero yctaHoBKe B DHAHe. 

** Ha pwc. cTpeiKol Moka3aHa MaKCHMaJIbHaA KOHICHTpaunA B o6pa3uax, HCCeOBaH- 
1x FOctepom u Jlenpb6exom. 3HaveHuA KospulHeHTOB MOTOWeHHA B KJ—TI1J-kpuctrammax 
\M KOMHATHOH Temmepatype Juin 285 Mu OKa3aIHCb IpHOAH3HTebHO B TPH pasa MCHDIINMH, 
M Toro xe Poctopa pH TeMMepatype 2*KHAKOFO a30Ta [1A MO/OCbI C MAKCHMYMOM IPH 282 mu., 
(oma we MO STHMH KPHBbIMH MPHMepPHO OJMHAKOBBI. Jaa momocbt B 282 Mu pene CoM 
pa, BLIMHCIeHHaA M0 AUCHepCHoHHOl Ppopmy.1e Cmaky.JIbl (°), okasaacb paBHod 0,17. M3 nammx 
MePeHHH CHa OCIMIIATOpa, NOACUMTAHHaA MO TOM xe bopmyse =0,15. 
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culeqyeT H3 TOPO, YTO CNEKTP MOPJIOWeHHA HM JIOMMHECIeCHIMH STOTO cbocdbopa He 
3aBHCHT OT (pOpMbl COeHHEHHH BBeeHHOrO aKTHBaTOpa, a HHTCHCHBHOCTb ao- 
COPpOUHOHHBIX Nooc passwuHa Ip O/MHaKOBOM (oOuem) coflepKaHHH TaJWIHAa. 
CneqopaTesbHO, AKTHBaTOp paclipes[esaeTcA B KPHCTaJWIe BOAKMM OOpa3soM, HW 
yacTb ero IpHMeceii He yuacTByeT HM B MOrsOWeHHH CBeTa, HH B ABJICHHAX 
JHOMHHecleHuHH*. Bprpok O ABOAKOM paclipefqesIeHHH AaKTHBaTOpa HE 3aBHCH 
OT CYII€CTBYIOMNX IpecTaBseHu O CTpyKType Kpuctammopocopa. JlnHeHHas 
3ABHCHMOCTb M@2XKJy MHTeCHCMBHOCTbIO J\JIMHHOBOJIHOBOH MOJIOCbI MOrJIOWeHHA 
tboctbopoB M KOHUeHTpallveli B HHX AKTMBaTOpa He NPOTHBOPeyHT TaKOMY 3a- 
KJIOUCHHIO, CCIM UPHHATb, YTO KOSPPHUMeHT JBOAKOFO pacMpeyeseHHA NpHMe~ 
celi COXpaHseT MOCTOAHHOe 3HaYeHHeE B y3KHX Tpefewax H3MeHeHHA COCTaBa 
CMeIMAaHHBIX KPHcTas0B. Cua OCWMJIATOpa, MOACUMTHIBACMAA TIO AHCMePCHOH- 
Holl (bopMyvie CMakyJIbl, BCerfla aeT 3AHMKeHHbIe Pe3yJIbTATbI, TAK KaK OTHO- 
CHTCH K OOMeMy Ccojep2KaHuIo aKTHBaTOpa B KPHCTaJJie H He YYHTbIBAeT [BOA~ 
Koro ero pacipeyeeHHs. 

2. Ya toro (bakTa, YTO Ip paBHbIX KOHIeHTpaluAx aKTMBaTOpa HaHOowee 
pacTBOpHMble ero COeMHEHHA JlaloT HaMMeHee HHTeHCHBHbIe MOOChI MOrsouke- 
HMA, CleqyeT, YTO HOHbI AKTHBATOpa B y3vlaxX pelleTKH He OOHapyKUBaloTcA 
B CHeKTpe NOPsOlleHHA HW He yUaCTBYIOT B JIOMMHeCIeHIMH (boctopa. ITH CBOH~ 
CTBa IIPHCyIM aKTHBATOpy, HaxXOfAeMycH Ha KOHTaKTaX NOBepXHOCTeH OOKOB. 
TOMMSPHYeCKOH CTpykKTypbl coccopa**. 

B chlekTpe norsouleHHa afMTHBHO OKpalleHHbIxX PoctOpoB MOJIHOCTbIO Hcue- 
3a10T TOJIOCbI, CBOHCTBeHHbIe AKTHBATOPY B HOHHOM opMe, H MOABMAIOTCH MO- 
JIOCbI, XAPAKTePHble JIA CFO ATOMOB HM KONNONANBIX YacTuu. IlocneqHHe pacmpe- 
IeAIOTCH Ha OOKaX MO3AHKH Ha (POHe COBEPIeHHO Oecl{BeTHbIX KPHCTAaJJIOB B 
o6beme*** (°). [Ip BbIpallMBaHHH MOHOKPHCTaJJIOB H3 pacnwiaBa (H30JIHpOBaH- 
HOFO OT aTMOC(bepbI) peaKUHH ABOMHOTO OOMeHA Me%KY AKTHBATOPOM H OCHOBHOH - 
COJIbIO HMeIOT BTOPOCTeleHHOe 3HaUeHHe, HHave CIe€KTP NOFIOWIeHHA BO BCeX 
Culy¥aixX COOTBeETCTBOBaJ Obl tbakTHYecKOMy cojepxaHuIo TIJ wu KpHBbIe Ha 
puc. 1 coBMecTuHuMcb Obl. 

3. Kpupple Ha puc. | MO%KHO pacCMaTPHBaTb KaK HauWaJIbHble BETBH CBOe- 
oOpa3HbIx H30TepM afcopOunH. OTHOCHTebHaA KOHUCHTpalWA aKTHBaTopa Ha 
KOHTAKTaX 3aBHCHT OT MpOYHOCTH eFO CBA3H Ha M@XKKPHCTAaJJMYeCKHX MOBepx- 
HOCTAX H PaCTBOPHMOCTH B KPHcTaue (B (opMe JaHHbIX coequHeHHH). Merau- 
NHYeCKHM TalMH aeT Te %*Ke MOMOChI NOPOWeHHA HU JIOMHHECHeHIMH, 4TO H 
erO CO€(MHEHHA B HOHHOW (bopMe. ITO OObACHAeTCA XaPpaKTePOM CBA3H ATOMOB 
MeTaJl1a Ha MOBepXHOCTH HOHHOM peweTKu (?°). 

4. AxTupaTop, pactipeyeseHHblli 10 KOHTaKTHbIM MOBepXHOCTAM, Co3jaeT — 
B (poctpope cHcTeMy rsryOOKHX JOKaJIbHbIX YPOBHEH [JIA 3JIEKTPOHOB HJM JbIPOK. 

CBA3H C STHM BO3HHKAIOT 3allOpHble CJIOH, KOTOPble IKCNECPHMeHTAJIbHO Obl 
OOHapyXKeHbI Ip W3yYeHHH aAMTHBHOrO OKpaluHBaHHA ocdopos (24)****. 
Hanuune TakuxX KOHTAaKTHBIX MOBepXHOcTeli cosqaeT yCIOBUA AVIA peKOMOMHA- 
IH 3feCb SJIEKTPOHOB HM AbIPOK C H3yyeHHeM. Bue SsTHX MOBepXHOCTeH Ta Ke 
peKOMOHHallHA He CONpoBorwxqaeTca M3yyeHHem. Korga Ha MeKKpHCTasMGe- — 
CKHX NOBePXHOCTAX NOABJAIOTCA NOJHMOJIEKYIAPHble COM AKTHBaTOPAa, TO B 


* TIpw MavIbIX KOHMeHTpaluAX AKTHBaTOpA CIEKTP JNOMHHECIEHUHH MeOUHOraOH ABIX Poc- 
(bopoB He 3aBHCHT OT 9HeprHH aOcopOupyemMoro H3TYYeHHA HU, CCMOBATeEMbHO, OTHOCHTCA K TOI 
KE WACTH AKTHBATOPA, KOTOPAd OOHAPYKUBACTCA B CHeKTpPe NOTOUeHHA. 

** Ecan cpeHsas BemHYHHa O10KOB cooTBeTcTByeT | wu, TO AWA MOKPbITHA HX MlOBepXHOCTH 
MOHOMOJ1€KY JP HBIM CJIO€M AKTHBaTOpa Tpe6yeTca OKOIO 10-! Mon.% TI, a Ana 620KoB B 10 p— 
10-°%. II[pu rakux KoHWeHTpanMAX aKTHBaTOpa Ha 6OKaX MpoBepKa CMpaBeAIMBOCTH 3aKOHa 
Berepta pewTreHoctpykTYpHbIM MeTOJOM B ucceoBaHHAX CracuBa u 3ayapa (7) um Pencumena 
u Crioapra (8) He Mora JaTb OLHO3HAYHbI OTBET OTHOCHTEIbHO CTPyKTYpbI P@ocopos. Bce xe 
STH ABTOPbI OTMeCYalOT, UTO MapaMeTpbI peWleTKH YBeJIMUMBAIOTCA B MeHbIUeH CTeMeHH, YeM STO 
COOTBeETCTBYeT (aKTHYeCCKOMY COCTaBY KPHCTAJJIOB. 

*** Tlocuie ylanenus F-1eHTpos. 
ght 3) MpHcyTCTBHH aKTHBaTOpa ycroHuMBocTb F-leHTpOB YyMeHblllaeTcA, CKOpocTb 


OKpalluuBaHHA TlayaeT WH He YCKOPHETCH SICKTPHYECKHM TOJIeM, eCJIH KOHUCHTpannA nmpuMmecelt 
AOCTATOYUHO BewlHKa. 
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Tpe NOrNoWleHusA (ociopa AMHHOBOMHOBAA BeTBb NOJIOCbI AKTUBaTOpa pac- 
meTcA H ycusMBaetca. B cheKTpe JIOMHHECIeHIHH NOABJIAeTCA HOBaA WH- 
if Mloyloca, CMelleHHad B KpacHylO YacTb clieKTpa. Takoli pe3ysbTaT Ha- 
qaeTcd KaK B MOHOKpHcTasiax ('*), TaK H B MOpOLWIKOBbIX ociopax, mpH- 
BJICHHbIX T1poc?bim cMelwleHvem (1%). B nocmeqHem cJlyyae cylllecTBoBaHHe 
IBaTOPa B BHJe CAMOCTOATEIbHOH (basbl JOKA3aHO IKCIECPHMEHTAJbHO. S7ecb, 
“HW CJleqOBaNO ORKUAATb, CBeyYeHHe HaOwOfaeTCA TObKO B TOBEPpXHOCTHbIX 
ix. 

damu ycTaHoBjeHo, 4TO TaKHe NOpOUIKH OOHApy2KHBaIOT APKY!O HU JWINTeNb- 
 octopecienitvi0 TIpH BOsOy2xKeHHH PeHTTeHOBCKUMH JIyYaMH. ITO M103- 
A€T 3AKJIOUHTb, UTO AKTHBATOP, PaclipefeseHHbIM Ha MOBepXHOCTH 3epeH, 
1y2KHBaeT HEKOTOPble OObEMbI KPHCTAJIJIOB, B KOTOPbIX 3aBEOMO OTCYTCTBYeT 
TIpHMecb, HO CyLeCTByIOT CTPyKTYpHble JeceKTH! JIA BPeMeHHOH MOKaJH- 
14 3JIEKTPOHOB H JIbIPOK. 


Bcecow3Hblli HHCTHTYT MHHepaJIbHOrO CBbIpbA Hocrynu.to 
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E. J. 3AHMLIEBA 
OBMEHHbIM AMMOHHM B OCAAKAX THXOTO OKEAHA 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoseim 27 VI 1956) 


B wurepaType 10 XHMHH MOpCKUX OTJOKeHHM OTCYTCTBYIOT JaHHble O copep: 
>kaHHM oOMeHHOrO amMMoHHa. MccneqoBaHHa cocTaBa OOMeCHHBIX KaTHOHOB B MOP: 
KMX OCayKax JO CHX MOP OrpaHHUHBaJIMCb OMpeyesieHHeM KaJIbILMA, MarHyg, 
Kamua wu Hatpua (',1?), wHorga Mapranua (*%). OOMeHHBI aMMOHHH MOxe 
UrpaTb CYyIWeCTBeHHYIO pOJIb CpeqM MMHepaJIbHBIX (opm a3oTa, ocobeHH¢ 
IIPHHHMasi BO BHMMaHVe OTHOCHTEJIBHO BbICOKHe KOHIeHTpallHH aMMOHHA B rpyH 
TOBbIX PACTBOPaX HW2KHUX TOpus0HTOB ocayKos (4,°). [lomumo sToro, uccmeqo- 
BaHHe COepxKaHHA OOMeHHOTO AMMOHHA JOJLKHO MOMOUb H3y4eHHIO TeOXHMHP 
a3oTa, TeM Ooulee, UTO STOT BOMpoc JO HacTOAMero BpeMeHH MOUTH He OcBelleH 
B wJHTepatype. CopmMecTHOe H3y¥eHHe reOXHMHH yrviepoyqa H a3z0Ta TO3BOUM 
BbIACHATb IIpOMeCChl H3MeHCHHA OpraHHyecKoro BelljecCTBa B COBPeCMECHHBEIX OCcaj- 
KaxX MW HMCKOMaeMbIX Topoyax. 

Ony6mukoBaHHble JaHHble O COfep%KaHHH OOMeHHOrTO AMMOHHA OTHOCATCS 
k mouBam. Hamwuve aMMoHua B IviMHax Oplio oTMeyeHo B 1932r. A. A. Bapo- 
BbIM, KOTOPbIM yKa3aul, YTO AMMOHHH MOKET HAXOJMTbCA HE TOJIbKO B (opMe 
come, HO H B HorsouleHHom cocTosuuH (°). JI. A. TyaaeBa nowyuuna jaHHble 
O COJepKaHHH OOMeHHOTO aMMOHUA B HJIaX PeK, COJICHbIX H COJIOHOBATHIX O3eP 
HM MCKONaeMbIxX Topoyzax. ABTOp HCMOJIb3yeT STH FAHHbIe B KaveCTBe NOKasaTe/A 
COJICHOCTH MOpeH MPOUIIbIX TeomorMyecKHX 90x (’). 

B 1953 r. nox pyKosogcTBom C. B. Bpyepuya Hamu Obl HavaTHI HccME_O 
BaHHA OOMeHHOrO AMMOHHA B JOHHbIX OTJIOMKCHHAX CeBepO-3aNayqHOH acTH 
Tuxoro okeaHa. OnpeyeueHHa NpoOM3BOAMIHCb B CBEKMX HaTypaJIbHOM BMaK 
HOCTH rpyHTax Ha OopTy SKCHeAHWHOHHOrO cyqHa «BuTasby. IIpoOnl ocayKOB 
Opanucb WHOUepMaTesiem «<OkeaH» H reoulorMyecKolt TpyOKoli u ObliM MpeqocTaBse-” 
Hbl HaM JaOopaTopHeli MOPCKHX OTMOKeHHM MucTuTyTa okeanosoruu AH CCCP. 

HeoOxoqumoctb olnpeyeieHiat OOMeHHOrO @aMMOHHA B 9KCIeMIHOHHBIX 
YCNOBHAX BbISbIBAaCb OTCYTCTBH€EM M€TOJHKH KOHCeEPBHPOBaHHA OCayKOB, 
OGecMeuMBalollelt COXpaHHOCTb AMMOHMA TpyHTOB MU MpesoTBpatiariouleli pacnas 
OpraHwyeckoro BelllecTBa 3a BPeMA TpaHCNOPTHPOBKH H JadbHeluIero xpa- 
HeHHA Tmpoo. 

Kak usBecTHO, HaHGomee pacnpoctpaHeHHbIM CMOCO6OM SKCTpakILHH aMMO= 
HUA H3 TpyHTa ABJIAeTCA OOpa6oTkKa ero pacTBOPOM HeiiTpaJbHbIX cose: NaCl 
KCl, CaCl,. Stor cnoco6 mpopepen u eTambHo pa3spa6oran JI. TI. Posoppi 
(*) u I. Bpoxeptom (2), ucnomb30BaBLIMMH B Ka¥ecTBe BbITeCHHTeIA XJIOPH- 
CTbId KaJIMH WH MPHMCHMBIIHMH HeCKOJbKO MOCMe{OBAaTeIbHBIX SKCTpakUHit 
Metog JI. TI. Posopa c HeOombuIuMH H3MeHeHHAMH Obl HCMOb30BaH B Haliell. 
padote. Vsmenenusa coctosM B TOM, UTO JWHTeNbHaA MpoMbIBKa 20—25-r 
HaBeCKH OCAJ{KOB Ha PUJIbTpe Obila 3aMeHeHa NOBTOPHbIM SKCTParHpoBaHHeM M3 
5—l0-r HaBecok rpyHTa oKeaHcKoli Bogok. JIna SKCTPakKUHH AMMOHHA Ha- 
BecKa TpyHTa B3OaJITbIBaacb B WeHTpudy2xKHOM cCTaKaHe B TeueHHe 5 MMH. 
¢ 50 Ma OKeaHCKOli BOJbI, a 3ATeM OCaxKAaNacb Ha AHO C MOMOMIIO IeHTpupyrn. — 

IIpuMeHenve OKeaHCKOl BOLI B Ka¥eCTBe BbITeCCHUTeA BbISbIBANOCh TeM, 
4TO HCKYCCTBEHHO MIPHIOTOBJIeHHbIe PacTBOpbl cofepxKaT OombwIe aMMOHHA, 
444 


MA HaTypaJibHad OKeaHCKad BOsa (B HaluHx onbirax — 0,008 mr N na JIMTp). 
OMe 9TOFO, BbITeCHEHHe OOMEHHOFO AMMOHHA pacTBOPOM XsOpucTorO KanuA 
He BbISbIBAIO HOMYTHEHHE HW OCNaOJeHHe OKPacKH BO BpeMf KOsOpHMeTpH- 
Banus (7,7, ™). Hamu na6moqanoch ocna6meHne OKpacKH H NomMyTuenve 
-TBOPa [WIA TPYHTOB cTaHWMH 2136 uw 2174, Bugumo Bcne_cTBHe OKHCeHHA 
MOHHs| B M€pBOM CJlyyae HM BMMAHHA OOMeHHbIX KaTHOHOB — BO BTOpOM. 
OObl H130@KATh OKHCJICHHA, HeOOXOAHMO BPeMA BbITeCHeEHHA AMMOHHA To 
SMOMKHOCTH COKPaTHTb, YTO AOCTHaeTCA yBeJHYeHHeM OGbeMa pacTBopa, 
rOPbIM MPOHSBOAMTCA SKCTparMpoBaHHe, M yMeHbIeHHeM YHCNa 9KCTpaKuNi. 
JMYECTBO OOMEHHOPO AMMOHHA BbIYHCIAOCh NO pasHOCTH MexKy cosepxa- 
°M €FO B (pUJIbTpaTe MOce SKCTPaKILMH U3 MpOOb! u cofepxKaHHeM B rpyHTo- 
4 pacTBope c nompasKamu Ha NH, B okeancKolt Boye u peakTuBax. Onpege- 
IM€ AMMOHHA NpOW3BOAMOCb BO BCeX CLyYaiX KOMOPHMeTpHyecKH TO MO,H- 
IHpOBaHHOMy MeTogy BatrexOepra (*) c peaxruBom Hecculepa B wHAWHApax 
jepa. 

Tas KOHTPOJI TOJIHOTbI BbITeCHEHHA AMMOHHA H3 TpyHTa MpH MHOroKparT- 
A_SKCTParHpOBaHHHH HU WeHTPUyrupoOBaHHH BCpaBHeHHH C OMHOKPaTHO! O6- 
JOTKON MbI NpoBesH Takoli obit. Bpanu 2 napecku rpyuta no 10 r; oguy Ha- 
Ky OOpaOaTbIBaJIH, KaK yKa3aHO Bblille, a Apy' yo 3annBamn 250 Ma oKeaH- 
4M BOMbl, BCTPAXHBAIIM BTeveHHe 5 MHH. H OCTaBJIAIH Ha CyTKH. Coyep2kHMoe 
Obl NepHoyuyeckn (10 pas) BsGanTbIBamH, a 3aTem B 50 MJ oTcToA onpeze- 
IM COJep2KanHe AMMOHHA. PesysbTaTbI OMbITa MPHBeseHbI B TAG. 1. M3 stux 
| 
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. 
BpitecHeHve OOMeHHOrO AMMOHHA B OCayKax (pakMHOHHbIM WeHTpHdyrupoBa- 


HHeEM H OTCTaHBaHHeM (Mr amMOoHHs Ha 100 rcyx. rpyHTa) 


Metog uextpudbyrupopanuaA 


Merton 
OTCTaH- 


Ocaaku 
| Gp. I Pp. 2] Sp. 3] Pp. 4 | Pp. 5] Bcero BaHuw 


Mn aneBpuToBbiit cBeTsI0- 


KOPHYHEBLIH, TOPH3OHT 
O—95 cm 0,374 0,041] 0,020] 0,002) 0,44 |} 0,38 


Vin TsaWHHCTHIM  cepbii, 
rOpH30HT 25—53 cM 0,407 | 0,198} 0,094) 0,053} 0,02C| 0,77 | 0,69 


HBIX BHJHO, YTO MATHKPaTHas OOpadoTKa rpyHTa OKeaHCKO BOON Cc Mocwe- 
IMM IWeHTpHdyrupoBanHem oOGecNeyHBaeT MOMHOe BbITeCHeHHe OOMeHHOrO 
(OHHA. SHAYHTEbHAA YacTb AMMOHHA (85%) H3BNeKaeTCA U3 aJleBpHTOBOrO 
-TIPH MepBbix AByX B3aHMOJelCTBHAX pacTBOpa C FPyHTOM. Ms ruiIMHuCTOrO 
“TPeMA MOCMeAOBATEbHbIMH IKCTPAKUHAMH H3BMeKaOCb 90,4% OT OOlero 
wuectBa ammonia. Tipu B36asITbIBaHHH HW CYTOUHOM CTOAHHMU MpoObl, 3a/IMTOH 
Mi OKCaHCKOH BOsbI, AMMOHHH usBeKaeTcA Ha 86,4—89,6% oT oOllero co- 
KAHHA. 
CTaHUMH, Te Ob B3ATbI MWpOObl OCaqKOB H FPpYHTOBbIX PaCcTBOPOB, pac- 
oxenbi B Kypuso-Kamuatckoi snaguue: ct. 2096 Ha TpaBepse Mexkyly 
. Wrypyn u Cumyump, cr. 2119 — HeckombKo CeBepHee HM BOCTOUHEe Ce, 
2188—ua wupote r. IlerponapsoscKa. OnucaHve OCaKOB H Pe3yJIbTaTbI aHa- 
OB MpuBOAATcA B TaON. 2. 
Ag tTa6s. 2 cileqyer, YTO cofep2KaHve OOMeEHHOFO AMMOHUA B THXOOKeAHCKHX 
1kax HeBetuKO. B 100 r cyx. rpyHTa uMeeTCA 0,32—4,40 mr NH, (0,02— 
| mr-9kB.) HH 0,11—1,05% of cyMMbI OOMEHHbIX KaTHOHOB. Cymma oOmMeH- 
KaATHOHOB HJIH CMKOCTb OOMCHHbIX KATHOHOB [iit HCCI€QOBaHHbIX OCAJKOB 
‘petcTByeT 17,3—22,7 mr-9kB. Ha 100 r cyxoro rpynta. STH BeNHYHHbI Ob 
syenenbt 10 Metogy 5B. If. HuxompcKoro (*) C IpeABapHTeJibHbIM Da 
M@ KapOouaToB. B ruMHHcTbIxX Wax CTAHUM 2096 u 2188 KomMuecTBO OOMeH- 
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AmmouHHii B MorsoulaoluleM KOMMekKce H PpyHTOBBIX pacTBOpaxX OcazKoB Tuxoro oKeaHa 
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HOrO €AMMOHHA HeCKOJIbKO BBIIle 
(1,52—4,40 mr NH, ua 100 r), 
4yeM B aJIeBPHTOBOM IpyHTe 
eT. 2119 (0,32—0,47 mr NH, 
Ha 100 r). 
V3 ypaBHeHHi CBA3H Mexy 
€MKOCTbIO OOMe€Ha KaTHOHOB 
KOHIeHTpalueH Hu Kostpuny 
CHTAaMH AaKTHBHOCTH TeX xe 
KaTHOHOB B PaBHOBeCHOM pac- 
TBope (°) culeqyeT, YTO MpH o- 
CTOAHCTBe HOHHOHM CHJIbI H, Cule- 
JIOBaTeIbHO, H€M3MCHHOCTH KO: 
a(pPUUMeHTOB AKTHBHOCTH, CO- 
JlepsKaHua aHHoro OOMeHHOrO 
KaTHOHA B JBYX CHCTemax Hpo- 
MOpWHOHAIbHbI eFrO KOHILCHT- 
pallu B paBHOBeCHbIX pac 
TBOpax (pH MpounX PpaBHbIx 
ycIOBHAX). C H3BeCTHBIM IIpH 
OIM2KCHHEM MOXKHO NPHHAT, 
YTO 3TH YCJOBHA MMeIOT MECTO 
B TPpYHTOBBIX pacTBOpax OAMHAa- 
KOBOHM COJICHOCTH TIpH OH3KOM 
MeXaHHYecCKOM H MHHepasorHu- 
yecKoOM cocTaBe. B Tako clyuae~ 
OTHOIMUeHHe OOMeHHOrO AMMOHUS 
K PpaCTBOPpeHHOMY B IpyHTOBOM 
pacTBope JOJKHO IpescTaBATS 
BeJIHYHHY NPHOMM3UHTeIbHO M0- 
CTOAHHY!O HM YMeHbIUAarOULyloc" | 
C YMeHbLUIeHHeM CTeneHH Jue: 
NlepCcHOocTH ocayka. Kak BHO 
M3 Ta6l. 2, 3TO Hu jelicTBH 
TeJIbHO HaOwoqaeTca = 
OCaqKOB MOHONHTOB oTyesb- 
HbIX CTaHUHH. C yBesMyeHnem | 
cojepsKaHHA B OcayKax Kpyle | 
HbIX (pakuuli, OTHOLWeHHe 
NH4 oomex/NHyg pacrsop  CHJIbHE 
yMeHbIlaeTcs. 
Uo Kacaetca coyqepxaHua 
OOMeHHOrO aMMOHMA B ApyrHi 
OObeKTaxX, TO 0  JlaHHbiM 
JI. A. Tyasepoit (”) B unax co-| 
JIOHOBATBIX O38eP, CTENeHb MI 
HepasiusalluH BO KOTOpbIA 
(3,0—3,5%) Onmska Kk MHHe| 
PaJIM3alWH OKeaHCKOl BOJIb 
coqlepxkHTca 0,72—1,33 mr-9KB, 
Ha 100 r o6meHHoro ammMoHHa, | 
a B {CBOHCKUX OTO*KeHHAX 
TenoBKH 0,72—1,29 . mr-oKB. 
Ha 100 r nopogu. Mo MaTepil 
anam C. A. Koppuruna coyep: 
2kaHHe OOMeHHOrO aMMOHUHA 
coe 3—15 cm necuanoili u nol 
SOJMCTOH MOUB He TpeBpiuae 


Mr-9KB. Ha 100 r. B Oon0THBIX MOUBax (cmoli O—15cm) KomMYecTBO O6OMeHHO- 
AMMOHHA BOspactaeT JO 2,9 mr-9kB. Ha 100r. B cpaBHeHHu c NpHBeseHHbIMH 
HbIMH KOJIMYeECTBO OOMECHHOrO AMMOHHSA B THXOOK@aHCKHX OCBHKAaX OUCHb He- 
HKO. OTO OOCTOATEIbCTBO CBA3AHO C OeAHOCTbIO HX OPraHHeCKHM BellleCTBOM. 
A MCCJIeMOBaHHbIX THXOOKe€aHCKHX OCaKOB cOjlepKaHHe opraHuyeckoro 
lepoya KoeOuleTca oT 0,77 yo 1,71%, B TO BpeMaA Kak B OOMOTHDIX MOYBaXx 
) paBHo 20—33% 


Mucrutyt oKeanomorun ¥ Ilocrynuso 
_ Akaylemuv nayK CCCP 25 VI 1956 
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BHOXHMHA 


r. K. BAPALUKOB 


OB YIJIEBOJAX HEKOTOPbIX BH]OB JIMATOMOBBIX BOJOPOCJIEM 
(ITpedcmasaeno axademuxom A. H, Onapuxoim 18 V 1956) 


JluaTomoppie BOOpOcdIH ABJIAIOTCA ypesBbItaHHO HHTepecHoli rpynmou 
OpraHu3MOB He TOJbKO B (pHJIOreHeTHYeCKOM OTHOIMCHHH, HO H MO UX OrPOMHOMY 
3HaYeHVIO B HAKOMeHHH OpraHMyeckKoro BelllecTBa Ha Semue (°). [lo umerouluM 
CA JIMTepaTyPHbIM JaHHbIM OHH He HakallJIMBaroT B KaveCTBE 3aMaCHbIX BeulecTB 
nomucaxapuyos (7), ITO CBOHCTBEHHO OOJIbINMHCTBY BOROpocuen. Cregyer OT: 
MeTHTb, UTO JO CHX NOP yrseBOAHbIH COCTaB HATOMOBbIX BOAOPOCJIeH He H3y- 
gayica XHMMUeCKH, 06 yrmeBoyax STOM rpynlbl pacTeHuH CYAMJIM JIMILb 10 MUKPO- 
xuMuueckuM peakunam. Tak, Marxen 0 MomO%KHTebHOU OKpacke O6OJIOUKI 

TIpoTomla3sMbl pyTeHHeM KpacCHbIM Mpey 

Ta6auua 1 NOJIOMKHJ! HaJIH4He B J[HATOMOBbIX BOJO= 

pOcJItX MeKTHHOBbIX BelllecTB ("4). K TO 
‘My 2Ke BbIBOLY MpHiuen uv JInOuw nocwe 
OKpacKH OOOIOUKH cuaObIM pacTBOPOM 


Buyosok coctap mpo6 (B % moO Becy) 


25 55| 45 | = (22 

Nene | 2 E25 85,] Ss | S22] pou, MeTHeHoBol cunu ("*). Haxkonen, m0 
moo |xa 2} S22| Se | 23% OKpacKe mpelapaToB KJIeTOK MOpcKOlt 
aS Sh ee quatomen Licmophora Lyngbiei Kiit. 
BaHHJIHUXAOprugpatom Uayedanq ye 
: a ae at He a TaHOBHJ HasIMuHe «pbyKo3ana» (°). B Bbi- 
2 33 | 24 6 29 44 meqiueH B 1953 r. Monorpadpun Yucr 
4 24 DET A 40 4 Jiepa MpHBeyeHbl HEKOTOpble aHuble 10 

5 27 26 8 26 14 


yIvIeBOAHOMY COCTaBy J{HaTOMOBBbIX BO- 
yopoceu, KOTOPbIe NOKa3bIBaloT, 4TO 
B COCTaB O6OI0UeK BXOMUT H WemmONO3a (1%). K corxkaueHHIO, JOCTATOYHbIX IKC- 
MI€PHMEHTAJIbHBIX J[aHHbIX N10 STOMY BOTIpOcy aBTOp He MPHBOHT. 

B npefbiqyilem HccleqOBaHHH HAMM OblIO MOKa3aHO, YTO YIJIeEBOJHbIM KOM- 
IJIEKC HEKOTOPHIX MJIaHKTOHHbIX MOPCKHX BHAOB AMaTOMOBBIX BOAOpoceH HMeeT 
yrleBOJbl, paCTBOPHMble B CHMpTe H Boye. Caxaposa, KpaXMaJl, BOJOHepacTBO- 
PUMbIe FeMHLENIOIO3bI HU KeTUaTKAa OTCYTCTBYIOT. OOlee cofeprxKaHHe yrseBo 
NOB Joxo_uT Wo 26—30% opraHHyeckux BelljecTB Boyopocuel (*). B qaHHolt pa- 
OoTe NPHBeeHbl HEKOTOPbIe pesyJIbTATb! MO BbIAeJIeHHIO H JaIbHelliemy H3sy4e- 
HHIO YyIJIeCBOJOB HEKOTOPbIX BHJOB MaTOMOBbIX BO,OpocuJeli. 

OObeKTOM HCCeOBaHHA CLYXHIH OOpasiibl MOPCKHX WAHKTOHHBIX [{MaTO= 
MOBbIX BOJOpocsieH, cOOpanuble B 9KcHequuHH AH CCCP na mopsx Jlanpuero 
Bocroka B ulone 1954 r. Bce mpo6bl Ha MecTax cOopoB OcBOOO*K {auch OT 30 
OMMaHKTOHA HW (PUKCHPOBaJIMCh CNHPTOM B OTHOWeHHH 5: 1. Ilo cBoemy cocraBy 
MpoObl ABIAJIMCb CMECbIO Pa3sIHUHbIX BUAOB AMaTOMOBBIX BoROpocuet. B rau. 1 
MpHBefeHbl Pe3yJIbTaTbl OMpeyeseHuA BUAOBOrO coctaBa 10 Wwnopy (4). 

M3 raOa. | BuqHO, ¥TO npobp NeNe | u 2 cocroaT nouTH MomHOcTHIO U3 Thalas- 
siosira c HeOoJIbUIOM UpHMecio Biddulphia aurita. Ocrambuble Tpu NpoObr ABA 
LOTCA THMMYHOM CMeCbIO pa3JIMUHbIX BHJOB. a 

MeTOQuUKA paOoTH u pesyabTaTH. OuKcupoBaHHBle BO" 
QOPOCMH OTAeMAIHCh OT CIMpTa—cuKkcaTopa WH MHOFOKpaTHO HPOMbIBaJIMCb KH 
NAMM STAHOJIOM, 3aTeEM SPHPOM H BbICYIUMBaIHCh B BaKYYM9KCHKaTOope Haj | 
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O4. Hapecku CyxXux pa3Me/bueHHBIX Mpo6 eCATHKPaTHO SKCTparupoBaHuce 
oli up 40°. Tako skcTpakuneli JocTuraviocb NOHO H3BJIeUgHHe YrJIeBOOB, 
KOHTPOJMPOBaJIOCb ONpeeseHHeM CcaxapoB B ruApomusate no Breppu ('). 
CTpakTbI NocJe WeHTpupyrupoBanusA ynapuBalucb B BakyymMe upH 40°: 
coOnr NeNe 1 u 2 go 1/; nepBonatanbHoro o6bema, octasbible — Jo 1s. 
1M WeCHTPHPyrupOBaHHA STHX yapeHHbIX SKCTPAaKTOB BbINAasan seeHOBATHIIi 
ROK — dpakxuna 1. V3 neutpudy- 

ta B 90% STHIOBOM cnupre BbIlayan ; Je eet ea 
bi ocaylok — cpakuua 2, KOoTOpan XapaktepucruKa (ppakuuii (B mporenTax) 
elasiach WeHTpudyrupoBannem. M3 


weyqHero WeHTpHdyrata mocue yya- Yrae- 
mecutprasd ynapuBahua Binaky- ~~ | ®P8™| gona | asor | @ocdop| 2° 
poo Itt (cyM 

e upu 40° nonyyanach dpakuna 3. MapHO) 
AaKUHH CYWIHIHCb 3:upoM HB Ba- 

yM9KCHKaTope Hag H,SO,. Bo scex 4 dee) 85,01) ott t Oso. aos 
YUeHHbIX (pakUHAX Olpesemanacb 2 | 24,0} 6,08} 1,00 | 66,78 
SHOCTb, a30T 10 MUKpo-Kbesbyaso, A me tee ae ‘ere 
cop no Batin-Manxep6e u Tpuu (2°) 3 1 |36°3| 4°55! 2/41 | 29°93 
yMMa caxapoB — 110 peaKILHH C aH- 2 | 55.8] 0,72] 2,95 | 9,34 
Hom (°). TlosyueHHpie pe3yJbTaTpl 3 | 20,8) 2,20) 0,51 | 17,76 
HBeqeHbI B TaON. 2. 4 - elle aoe ee Pee 
M3 taOn. 2 BuAHO, YTO NOMydeHHbIe 5 2 | 60,3| 4,85] 2.65 | 29,37 
AKILHH.COJepKaT JOBOJIbHO MHOTO a30- 3 | 60,2) £90120, Zan) 23),00 


-¥ doctbopa. BMecre c Tem MeToquKa 

IMeCICHUA NOSBONAeT MpeANOIORHTb 3yecb coocaxyenve. IIpeqBapuTesbHbIe 
HHbIe 10 3eKTpodopesy dpakunu 2 npodsr Ne 5 B mpu6ope Tusemuyca ykKa- 
BaloT Ha ee HeEOHOPOmHOCcTh. CnekTpocKonMyecKoe HccMeqOBaHHe Ppakunu 


Puc. 1. J —B pacrsoputene GytaHom: stanom: Bona (40:11:19); 
J] — B® pactBoputene 6en300 : nupHauH : 6yranon: Bona (1:3:6: 3). 5B, B— 
cBuileTeu. a@ — ramaKto3a, 6 — rmloKosa, 6 — MaHHosa HM apaOuHosa, 2 — KCH- 
jloga, 0 — pH603a, e — pamMHo3a, 9 — HeHAeHTHPHUMPOBAaHHBIM Caxap 


no6b! Ne 5 mpoBoywuioch Ha MpHoOope WCII-22. Oxa3anocb, 4TO BCe @paxnun 
yIep2XaT B OOJIbINOM KOsMYeCTBE Ca, a Takxe caeqpr Mg u P. ad 

[lepeocaxyenve ocHopnolt @pakunu 2 mpo6 NeNe 1 u 5 CIIMPTOM He yjano 
OMUTEIDHBIX Pe3YJbTATOB. CofepxKahHe 30JbI B MepeocarKeHHbIx (ppakun Ax 


0, 
aIO U3MeHAIOCh (B mpobe Ne 1: go mepeocamxAeHHA 24,0, nocae — 40,0% 
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B npode Ne 5: qo— 60,3, nocne — 60,9%). Hy.<HO OTMeETHTb, tiie 
nepeocaxkyenua pawn cogepxanu Menbue N u P (B mpo6e Ne 0 58% 
N,1,50% P, nocne 4,51% N, 1,44% P; B mpoG6e Ned: yo 1,85% N, 2,65% . 
noce 0,91% N, 0,60% P), B HUX pesKO yMeHbIUaOCb H KOJIMYECTBO Yr@BONOE 
(B npode Ne 1: go 66,8%, mocne 7,47%; B mpo6e Ne 5: go 29,37%, nocné 
6,01%). 
Tak Kak TepeocaxyeHve IPHBOAMJIO K YMCHbIIEHHIO COfepKaHHA yrJIeBOOB, 
WIA MocMe_yiowero xpomatorpaduyeckoro anasu3a Opasucb HCXOHbIe PpakuAH 
(cm. tTa6n. 2) Onn ruqponuz0oBanuch 14 H2SO, (10 mr BewjectsBa, 0,8 Mr 
KHCJIOTbI) B’TeyeHHe 3 4YaCcOB Ha KMMAMeH BOAHOH OaHe, TMocme uero HelTpa- 
a JIH30BasINcb cyxuM BaCOs no Konro. Ha 
f xpomatorpaduyeckyio Oymary Ne 4 Jle- 
on ti ay @ wuurp. dadpuxn um. BosnogapcKoro | 
‘ eS HaHOCHJIOCb TaKOe KOJIMYeCTBO NOJY4eH- 
- HOrO TFHpoOuH3aTa, KOTOPOe cosepxaso 
okoIO 250 y caxapos. PactTBopu- 
TeJIeEM CJLYKNIa CMecb H-OYTAHOJ : 3TAa= 
HOJ' : Boa B oOTHOWeHHH 40: 11: 19 
(°), a WIA pasqeeHud rasaKTOSbl Hi PJIi0- 
KOSbl CMeCb OeH30/1 : NHPHAMH : OyTa- 
HOI: Boa B oTHOWeHHH 1:3:6:3 
("). a myumero pasqeleHua IpumMens 
JIOCb CCMHKPAaTHOe MPOABJIEHHe B NepBo 
H TP€XKpaTHOe BO BTOPOM pacTBOpHTeve. 
Tlocie BbICyLUMBaHHA pH KOMHAaTHOM 
Temllepatype 6ymara mpomyckaslacb 4e- 
pe3 pacTBOp aHHJIMHTalata VW BbICyWH 
Baylacb. OxkpacKka MATeH pa3BHBasacb 
3a 15 MHHYT B CYWMJbHOM wkadby 
mpu 115°, 
Ms  nojyyeHHbIX xpomaTorpaMM 
(puc. 1) Buquo, ¥TO pakuun | u 2 co- 
CTOAT H3 OMHHX HW TeX Ke yrJleBOOB, 
HO B pa3HbIX COOTHOWEeHHAX. IIpumene- 
HHe B KauvecTBe CBHJeTesIeH UHCTHIX Caxa- 
POB TO3BOIMJIO YyCTaHOBUTbh HawHune 
B rH{pouMsaTax caxapos c R;, copnaya 
IOMMMMH CR; radlaKTOSbl, FIKOKO3bI, KCH- | 
Puc. 2, Pacrsoputenb 6OytTaHom :"9TaHoW : JO3bl, PaMHOsbI. Opaxunu | u 2 umMewr 
Bona ONT: 19), A. Do caictenit, | ere HeOOJIbLIHe MATHA C PO30BaTHIM 
a — TraJlakTo3a, 6 — ruatoKo3a, 6 — MaHHo3sa : 
H apaOuHosa, e — Kcno3a, 0 — pu6o3a, OTTEHKOM C Ry, CXOQHBIM C Ry MaHHOSbI 
é — pamuosa. I'udp. — ruqponusarcnupto- HW apaOMHO3bl, KOTOpble B aHHbIx yCuIO- 
PacTROPHMBIX yreBonos, Cnp— pacrBop BAX He pa3jeJAIOTCA. Kpome Toro, 
RHEE EOP Ces POD EMBL - Y MEBOTOE HMeeTCA NATHO HEH JeHTHpULHpOBaHHO- 
ro caxapa. [Ipoapnsiowlaica Ha xpoma- 
TorpamMMax pHO03a NpHnayexKuT, noBugumMomy, PHK. Ha XpoMaTorpaMMax 
rHAPONM38aTOB PpakWnli ypOHOBbIX KHCJIOT He oOHapyKeHO. 
Jlna onpegenenusa coornomennii CaxapoB BO @pakUMAX M3 NOMyYeHHBIX | 
XPOMATOrPaMM BbIPesaJIHCb ONMHAKOBbIe NO MOMMA KyCOUKH c OK PpalleHHbIMH — 
UATHAMH MW SJOMPOBaIMcb 24 yaca KaxKAOe IPH KOMHATHOL Temllepatype slIeqa- | 
HOW yKCycHoH KucHOTOH (7), MocMe uerO Z7I0ATHI (boromeTpupoBasnucb. Pesyap- 
TATbI IPUBeeHbI B Ta6l. 3. : 
V3 ra. 3 BuyqHo, ro ocHoBuaa cbpakuua 2 u cnuprosaa 3 cocrost IIpeHMy- 
HeCTBEHHO M3 TUOKO3bI. Bo cbpaxuuax 1 oTHOcUTenbHO GombILe Ne€HTO3, COCTaB 
Oomee pa3sHokayecTBeHen. ®pakuH, NomyyeHHbIe U3 BOHDIX SKCTPaKTOB mpo6— 
NoNo 3, 4 45, ynapenubix yo “/io Me@PBOHAYaIbHOrO OGbeMa, Kak ObI TOMeHA- 
JIMCb MecTaMu: (pakuna | Ooraye rutoKosoli, ueM (bpakuua 2. Ouepuquo, 3yecb 
MPOHCXOMMT BbilayeHHe U3 pacTBopa Nowcaxapuya TIpH yuapwBannn. Bmecte 
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eM BO (PpakuHAx mpo6 Ne 3, 44 5, cocToAMIMX H3 CMeCH BOMOpOcsei, CAaXapHbIX 
JMMOHEHTOB OONbUe H OTHOCHTeJIbHO OosbUe NeEHTO3. OTO NOsBOsAeT Mpeqno- 
X%KHTb HEKOTOPY!O pa3HOKaUeCTBeHHOCTh MOMCaxapHAHOro* KoMMIeKca pa3- 
IX BHJOB BOOpocmell. 

C nomolbio KowHuecTBeEHHOH XpoMaTorpadun Ha Oymare HCCJIeqOBaIHCb 
K2Ke CNMPTOpacTBopHMble yreBOsbl. CMHPTOBble pacTBopbl Mocse PuKcalun 
IIPOMbIBKH BOfOpocseH coeqH- TaOnuua 3 
ucb BMecTe. Ilocje ynapHBa- 
uA B BakyyMme pu 40° ocTaToK 
CTparvposBasica ScpHpoOM H BbICcy- 


CooTHomeHxuA caxapoB BO PpakuHAx 


Tasax- 
UBaJICH. Aas ero oOOeCcOJIMBa- NeNe | @pax- | Tosa+| ,Apa- | Ken- Pu- Pam- 
HMA WpPHMeHAJICH MeTOL Mavsib- mupo6 | wun as 6uHOsa“| s03a 6o3a | Hosa 
ecca (1%). XpomaTorpaMMBl 
OJYUaJIHCb BLILeEOMHCaHHbIM CIO- | 
6om. Bpio0 o6napyxKeHo TpH 4 : fo eT : f : 
|ATHAa: HWKHEe — POKO3a HU 2 9 9 ) A 3 4 
Ba BbIle Hee, C MCHbINHMH Be- 2 ToKo3a 
wunHamu R; (puc. 2) Tugpoan- 3 4 12 | a 1 4 | 4 
aT OYHUWEHHOrO pacTBOpa CIHp- 2 5 u ! : S 
3 rmoKko3sa + ceqb Zp. 
PaCTBOPHMbIX YIJIeBOJOB AaBaJ 4 9 Hole 2 te oO ee 2 
a XpOMaTOrpaMMe OHO IMIATHO 3 roKO3a + CuIeMbI Ap. 
JHOKO3bI. C MOMOIIbIO mpenapa- o 2 NERS 1 4 4 
3 raoKo3a + cieqb Ap. 


HBHOHK XpoMaTorpaduH 06a NATHA 
-MeHBIIMMH Ry, YeM Y THIOKOSbI, Obi STIOUPOBAHbI. QtoaTHl pasfemAuch Ha 
(Be paBHble YaCTH, OfHa U3 KOTOPbIX ruq{pOMM30Ba/lacb. 3aTeM B HHX ONpefela- 
{0Cb KOJIHYCCTBO CaxapoB Mo Jiymauepty (1°). Oxa3auocb, YTO 9TH MATHA Mpeg- 
TABIAIOT COOOH ONMTOCaXapHJbI, COCTOSIIHe H3 JBYX H TpeX TIOKOSHBIX OcTaT- 
‘OB. 

ABTop BbIpaxkaeT HCKpeHHto10 OnarogapHocTs akay. A. W. Onapuny ui cr. 
fayuHOMy corTpyfAHHKy Mu-ta 6uoxumun AH CCCP M. C. Bapguuckon 3a weH- 
ible yKa3aHHa, CeaHHble MpH MpoBesxeHHH JaHHOrO HcCcJeqOBaHHA. 
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M. A. BOKYYABA, B. H. BYKHH, H. H. EPO®EEBA u B. P. MOMOB 


P-BHTAMUHHAS AKTHMBHOCTb PA3JIMUHbIX THIMOB YA 
(IIpedcmaeaneno axademuxom A. H. Onapunoim 9 V 1956) 


‘ 


BHOXHMHA 


Viccaenopanue A. Kypcanosa, B. Bykuna u corp. 10 OvonormyecKOMy MCIIbl- 
TaHUIO KaTeXHHOB M YaiiHoro TaHHHHa MoKa3a0 ux P-BATaMHHHOe JeHCTBHe, 


T. €. CHOCOOHOCTh YKpeMJIATb CTEHKH KPOBCHOCHbIX KaMHJIAPOB (*.*). PesyabTa- 
TbI, HOMYYeCHHbIe Ha XKHBOTHHIX, MOSBOJIMJIH MpOBeCTH HCMbITAaHHA B PANE KMM- 
nuk. B nacToslilee BpeMA MMECIOTCA JaHHbIe O NOMOXKATEbHOM MPHMeHeHHH TaH- 
HHHOB 4ad B MeMUMHe pW JeveHuu reMaTypuu, reMOpparvuyecKHX [HaTesoB, 


Ta6auna 4 


XumuyeckH cocTaB pa3JHUHbIX THMNOB asx, 
NOWYYeHHBIX H3 OJHOFO CbIpbA 
(B % OT cyx. Beca) 


Cymma 
a asta Tanuux | Kodenu Benen: 
BeLILeCTB 
Vcxomnoe cbippe 29 2,00 44,3 
II pHroTossieHHble 
W3 Hero: 
3enenbli ual DA | EXO) 45,4 
Wenrpu , Dike ih \\ Peels 43,4 
Kpacupit ARON oe 40,3 
Uepupmt =, WA 200 38,2 
Kupnuunpt au, 
NpHrorToBJIeHHbI 
W3 orpyOeBlUIux 
cTapbix wucTpeB | 40,0 | 41,2 Zona 


olpeyemisacb MO YBeJIMYe€HHIO MPOYHOCTH KPOBeCHOCHBIX KallHJVJIApOB. 
WOro X%KMBOTHOrO B Havasle OMbITa H3MepsAIOCb BpeMA JO NOABJCHHA NeTIXHH 
NYT€M HakJla[bIBAHHA BaKYYMHbIX MpHCOcoK Ha 
6proliko Kppbicbl. Bpemsa QO NOABNeEHHA NeTSXHH H3MepsAOCb B CeKYHaXxX Mpy 
qaBseHuu Ha 200 MM HHxKe aTMOCHepHOro. 

B TeveHve OMbITa %KHBOTHbIe MOMysaIN Cceyloulyio AHeTy (B Bec %): coe- 
BbIH wWpoT — 51,3, kykypy3a — 46,3, CaCO, — 0,6, CaHPO,:4H,O — 0,92, 
Mn — 0,44, cyxue Nekapckve qpowxH — 0,9. Butamun An JI B Buje MequMH- 
cKoro pblObero 2KHpa aBasicA Ba pasa B HegemO no 15 Ma na 100 r querthI. 


(TOUeUHBIX KPOBOH3JIMAHMH), 


KPOBOM3JIMAHHH Ha He Tvia3a HeTy- 
GepkymesHow sTHonorHu (lL ocnH- 
TaJlbHad TepamleBTHYecKkaA KJIMHMKa 
1] MockoBckoro MeJ/MUMHCKOrO HHCTH- 
TyTa); pH JeveHHH TpoPuyeckHX A3B_ 
WM XPOHH¥eCKHX HH]ypaTHBHbIX OTe- 
KOB Ha nouBe peuTrenoTepannu (%). 
@Mu3HoNorHyecKH WeHHOe elcTBHue 
KaTeXHHOB HW TAHHHHOB 4aA NOOyAMIO 
Hac K MOCTaHOBKe OHOJOrHuecKHX 
OMbITOB, B KOTOPbIX UHCMbITbIBAIaCb 
P-BHTaMHHHaA AKTHBHOCTb pa3JIHu- 
HbIX THNOB 4as. 

ONBITbI IpOBOAUIHCb Ha MOJIOJbIX 
6eIbIX KpbICaX, BbIPaMleHHbIX B Oj- 
HHX H TeX Ke YCJOBHAX MHTOMHHKA 
VYuctutyta Ouvoxumun AH CCCP. B 
Kaxk_ylo rpymmy Bxoquno 15—20 
XKMBOTHBIX. AKTHBHOCTb TpelapaToB 
Y Kak- | 


JA NOBbILUEHHA OOLero OOMeHA BELMECTB B JHETY NOCHBITHBIX 2KHBOTHBIX OOaB- 


ANCA HOJMPOBaHHbIl Ka3euH 10 25MPr Ha Kak oe KXUBOTHOR eKeTHEBHO. JKHBOT- 
HbIC ONBITHDIX PPyNN KaxAbIHM edb NoOyuanH AoOaBKH BOAHOrO SKCTpakTa 
yan. Ualinble SKCTpakTbI JaBamvcb MMNeTKOH per os. OnbIT mpofomKanca 
30 quel. Ha 30-H jenb onpita, yepe3 3 4aca NOce KOPMeHHA UCHbITyeMbIM OOpa3- 
TOM 4a, MpOBOAMOCb BTOPpOe H3MepeHHe BpeMeHH JO NMOABJCHHA NeTOXuH. 
IIpu BbluncneHHM pe3syAbTATOB NepBbili IPOMexXYTOK BpeMeHH JO NOABMeHMA Ne- 
TOXHM [A KaXxK MOTO HKUMBOTHOTO NpHHUMaJIcA 3a 100%. PKHBOTHBIe c pesKUMU 
OTKJIOHEHHAMH OT MOKa3saTeel OCHOBHOM MaCCbI ONbITHOM rpynnbl BOOpaboTKy 


He Opasucb. 
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I cepvu onsiTos Mbi ucnbitanu 5 oOpasyoB as. Cojlep»kanne TaHHHHa B 
CHJIbBHO KONeONeTCA; OHO 3aBHCHT OT cOjepxKaHHA ero B HgEXORHOM CbIpbe 
| crlocoOa nepepaborku. Tloatromy yaa ayuuero cpaBnenns MexK]y CO6oH pas- 
ibIX THIOB Yan BCe YaH, KPOMe KHPMHYHOTO, OblIH NPHPOTOBMeHbI U3 OMHOTO 
PO ke HCXOHOrO CbIPbA, MpeycTaB- 


Mero coOoli Mososble HeXKHbIe NOGerH TaOanuna 2 


Horo KycTa. Cbipbe l-ro copta, co6- P-BHTaMHHHAA AKTHBHOCTb pa3JIHUHbIx 
BaspryctTe 1955 r. Ha nianTalHAXx ee oe as 
POlOSHOrO)=—- HA UHO-HCCIeOBaTeNb- 
1 ov ' 
O MHCTHTYTA 4a 4 CyOTponMyecKHXx r aE B 5 
bTYp, NoyBeprasocb NepepabotkKe Ha Rhee | go 
2 e © wv SE ° a BS 5 
THOH Yano daOpuKe B Anaceyau Baus Gictl oat 
a or) 
ae B tTa6a. | npupeyeubi jan- gM Gos Bas 
, XApakTepu3ylolllwe XHMHYECKHIi Co- SEE. Sex 
As y ie] 
CbIPbA H NOJYYeHHbIX H3 Hero 06- ae ae 
OB 4a, HCMOJIb8OBaHHbIX JWI OHO- Bacon wae 75 | 4,6 
74eCKOrO HcMbITaHHA. Kpome Toro, Ment , eel agleg’ 
OWATCA JAHHbIE O XHMHYECKOM CO- Kpacuplii sy 34 ind 
s@ SeJIeHOrO KHpMHUHOrO yas, IpH- ee Us a oe 
? 
paeHHOrO H3 OrpyOeBIHX H CTapbIx Gepuert vai 59 | 0.8 
bes (4). Kontpovibuas rpyn- 
na MpuroToBseHHA BOHOrO 9KCT- ma 29 


Ta 55 yas skcTparupoBasiucb c 50 Mal 
ie JecTHJNHpOBaHHOH BObI B TeyeHHe 40 MHHYT B KHMAMeH BOAAHOM OaHe. 
TpakTbl B KOuHYecTBe 0,1 Ma MpH NOMOULM NHNeTKH aBadHcb kKaxKJOMy 
IOMONBITHBIX 2XHBOTHBIX @XKeHEBHO B TeyeHHe 30 ”HeH. Ilomyuennble pesysb- 
I IpuBeseHbl B Tabs. 2. 
Kak BHJHO 43 aHHbix Ta6n. 2, CpeqM MCIbITaHHbIX pa3JIMYHbIX THMOB Yas 
Gombe P-BHTaMHHHOM aKTMBHOCTbIO OOJlaqaeT 3eeHbI OalxoBbit ual, 
YTO MOKHO OObACHHTb OTHOCHTEJIbHO 
Ta6Oauna 3 OOJIbLIMM COJlep2KaHHeM TAHHHHOB B HeM. 
DKMBOTHbIe ONbITHBIX PPyMl OTMMYAHCb 
OT KOHTPOJIbHBIX pe3KOH BO30y]HMO- 
CTbIO, UTO BbIPaKaJIOCb B MOBbILMeHHOM 
TIOABHXKHOCTH ?KHBOTHBIX, Ooslee UyB- 


TaMHHHAA AKTHBHOCTb Pa3JIHUHOrO TH- 
1ae€B NOcWe ywasIeHHA H3 HHX KodeuHa 


1 a) " isi 
Ae oe = ag CTBHTeJIbHOH peakuveli Ha BHeLIHHe 
vane BS 5 pa3qpaxkeHHA. ITO ABJIGHHE MOXKHO OOb- 
SSee g2°  SICHHTb HaJIMYHeM B ae CHJIbHO BO3- 
Eons Tos O6y2xarolljero BelljecTBa — KocbenHa (cM. 
SenceeiOas |= Tabn- i )z 
Vcnpiranve uncToro Kodenua B cpejl- 
Hb = ual 96,8 1,6 HHX 03aX, COJep2xalluxca B OOpasiax 
ee : ae Pe yan, NOATBeEpAUJIO STO MoMo*KeHHe H N0- 
am Pipiiennd 87. 0.9 KagaJlO, TO OH He oKa3blBaeT P-BHTaMHH- 
ii Horo JeHCTBHA. YUHTbIBAA, TO TIpoy- 
ib wal 85,7 0,8 HOCTb KalHJJIAPOB B OObIIOH Mepe 3a- 
mee Pyne 30,4 0 BHCHT OT COCTOAHHA HepBHOM CHCTeMBI 


XKMBOTHOFO, MbI COWIH HeOOXO,HMbIM 

BECTH BTOPy!O CepHIO ONbITOB c OOpa3sitamu yan Ge3 KodenHa. C STOH MeMbIo 
THbIe OOpasiibl Yan MOcJe THlaTembHOrO pacTHpaHHA B cpapcopoBoli cTyKe 
rOKPpaTHO SKCTparupoOBasHCb CyYXHM XJIOPOPOpMOM J\JIs1 H3BMeeHHA KOenua. 
le yaJIcHuA U3 MaTepvasia Ko*enHa H CeOB XMOpOpopMa MPHFOTOBANUCb 
ible BKCTPaKTbl H3 Yad TEM 2Ke MeTONOM, YTO H B MpefblAyulem cyuae. 
a6. 3 TIpHBeseHbI pesyibTaTH! I] cepuu OMbITOB, B KOTOpbIX OnOJOrHue- 
Wy HCIIbITaHMIO NosBepratuch OOpasiibl pasHYHbIX BHOB Yan Oe3 Kodeuna. 
A3 flaHHbIx TaOm. 3 cmeqyeT, YTO, KaK H B I CepHH ONBITOB, 3eJIeHbIM Yau 
ajaeT HavOoubiWeh P-BuTaMHHHOM AKTHBHOCTbIO M0 CpaBHeHHIO C ApyrHMu 
amu uaep. Bmecte c TeM MOXKHO CielaTb BbIBOX, YTO BCe Yan OONAaMaloT 
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qOcTaTOUHO BbICOKOM P-BHTaMMHHOM AKTHBHOCTHIO. TOT @akT, 4TO 3eueHbIM 62 
XOBbIM Yall OTMM4AeTCA HaHOosee BbICOKOH P-BHTaMHHHOM AKTHBHOCTbIO, 06 
ACHACTCA, OUCBHAHO, BbICOKHM COJ[epxKaHHeM B HEM TaHHMHOB HW KaTeXHHC 
Bropoe mecto no P-BHTaMHHHOM AKTHBHOCTH 3aHHMaeT XKeJITHIN Wal, 3aTeM Uy 
3eJICHbIM KMPMMUHbIM, YepHbIH H KpacHbiM yah. CnezyerT OTMeTHTb, 4TO P-BuTaMy 
Had AKTUBHOCTb 4a oMpefedseTcaA He OOWHM cOfep2KaHHeM TaHHHHOB, ac 
CTOAHHEM TaHHHHOB. Tak, KpaCHbIli H YepHbIM Vali COMep2XKUT OOMbIWe TAHHHHO 
YeM 3€JICHbIM KHPMHUHbIM, HO B MOCIeHEM COJepKUTCA OOJIbLIC HEOKHCJICHHb 
TaHHHHOB HW MO3STOMY OH OONagaeT OombUIeH P-BHTaMHHHOM AaKTUBHOCTbH, | 

B 3akmioueHHe HeEOOXOAHMO OTMeTHTb, 4TO MOJYYeHHbIe MaHHbIe C HOB 
CTOPOHb! OCBelWMaloT OuoOrMyecKy!O WEHHOCTb Yan. YUUTHIBAA, YTO Vali nse 
CA MpOsyKTOM MaccoBoro HapoyHoro MoTpeOJleHuA HK TOMY Ke MoTpebsa 
erO B 3HAYHTeJIbHbIX KOJIHYCCTBAX, OH CTAHOBHTCA Cepbe3HbIM HCTOUHHKOM 
TamuHa P uw TeM caMbIM lIpHoOpeTaeT NpakTHYeCKH BaxKHOe PUsHOMOrMYeCK 
3HayeHHe JIA OpraHH3Ma 4esOBeKa. 


Vuctutyt 6yoxumun um.A. H. Baxa Ilocrynuso 
Axajlemuu nayK CCCP 9 V 1956— 


UMTHPOBAHHAA JIMTEPATYPA 


A. JI. Kypcauos, B. H. Byxuu, K. J. Nosoaonxkag, M. H. 8 
M B, Buoxumus, 15, Ne 4 (1950). 2? A. JI. Ky pcanos,M. H. 3anpoyn 
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Tornxaqn Akaygemun nayxr CCCP 
1956. Tom 141, N 1 r 


BHOXHMHA 


3. C. BPOHOBHLKAA 4 


@®EPMEHTATHBHOE BOCCTAHOBJIEHHE 
AHPOCSONMPHAWVHHYKJIEOTHAA (JNH*t) MEHTOJIOM 
B JIACTbAX MEPEYHOH MATbI MENTHA PIPERITA 


(ITpedcmaeaexo axademuxom A. H. Onapunoim 18 V 1956) 


OxiicsleHHe MeHTOJIa XMMHYeCKHM IyTeM, MpHBOAAee K OOpazs0BaHHlO Co- 
€TCTByIOUlerO KeTOHa-MeHTOHA, paspaOoTaHO JOBOsbHO yaBHo (?,2). Uro 
KacaeTcH (PepMeCHTATHBHOFO OKHCJICHHA, TO B IMTepaType BcTpeyaloTcsA yKa- 
HA Ha BOSMOXKHOCTH ero OCYIMIECTBJIGHHA B XKHBOM OpraHH3Me. VM: BecTHOo Tak- 
-YTO peaKUMH (bepMeHTaTHBHBIX MpeBpallleHHii CNHPTOB B aJIbseruybl u 
OHbI OOpaTHMBEI. 

B 1900 r. Iapa6o (*) npn usyyenun actbupo-MacsIMdHb.x pacTeHHii comocta- 
HaKOMNJIeHHe MCHTOJIa H MCHTOHA B SPHPHOM MacJle, BbIeJICHHOM H3 JIMCTbeEB 
SOUBeTHH MepeyHOH MATHI B pasHble 3TaMbl ee pasBHTHA, C MOrsOWeHHeM 
clopoya B Te *e NepHorb. Ha ocHoBaHHu CBOHMX BbIMHCIeHHH OH MpHlled 
3BIBOY, UTO B PaCTeHHH MpOMCXOJUT OKHCeHHe MeHTOJa B MeHTOH. Mcxoysa 
eTOrO BbIBOJa, Apyrve UccweqoBaTenH (4°) MbITaMMCh CBASATb OKHCeHUe 
HTOJIAa C pa3JIHUHbIMH OOWIMMH, HecielMpyyecKHMH MO OTHOLICHHIO K CNMp- 
f, OKHCUTeJIbHBIMH (PepMeHTHBIMH cHcTemMamMu. Mx noMmbiTKH, ecTeCTBeHHO, 
A3asIucb Oe3sycneulHbiMu. B HacToslee BPeMA CUYHTAeTCA YCTAHOBJICHHDIM, 4TO 
ACJIGHHe CIUPTOB KaTasu3HpyeTca PepMeHTOM aJKOrOberhAporena3ou. ITOT 
DMeHT BbIJeJIeH B KPHCTaIM4YeCKOM BHJe H3 Apo xKeh (7°) u meyenu (°) H 
ABHHTeCJIbHO XOPOIO H3y4eH. 

Ilouru Bce H3BeCTHBIe JO CHX NOp uccseqOBaHuA *epMeHTATHBHOFO OKHCJE- 
A CHHPTOB aJIKOrOberuvsporenasol MpOBOAHHCh C Me€pBHYHbIMA HW BTOPH4- 
MH CIMpTaMu asMcaTHyecKoro psa, a TakxKe C HEKOTOPbIMH TOJIMCIMpTaMyH. 
‘DMCHTATHBHOE OKHCJICHHE IMKJIMYeCKOrO CHMpTa — MeHTOJIa paHee He OplsI0 
BECTHO. 

IIpexye "eM IpHcTyNUTh K HCCeOBAaHHIO BOSMOXKHOCTH (pepMeHTaTHBHOTO 
HCJICHHA MeHTONa B MepeyHol Mate, re OH HaXO/HTCA B CpaBHHTeJIbHO OOuIb- 
[X KOJIHUCCTBAX, HeOOXOHMO ObIJIO YCTAHOBHTb IIPHCyTCTBHE aJIKOrOJberH- 
OreHa3bI B 3TOM PpaCTeHHH HM BO38MOXHbIE H3MCHeEHHA €€ AKTHBHOCTH B Ipo- 
sce «-BereTallHy. 

Pactenua Obi BbICaKeHBI B Havase Max 1953r. AKTHBHOCTb (epMeHTa ompe- 
IAaACb MAHOMeTPHUeCKHM MeTOJOM Ha mpHOope Bapoypra. Mcrounukom cpep- 
HTa CJIy2KHNa CYCIMeH3HA JIMCTbeB NepBoro HW BTOpOrO ApycoB, a TaKxKEe Cy- 
2H3Ha COUBeTHH. B KayecrBe cyOcTpata NpHMeHAJIHCb ITHJIOBbIM HW H3ONpONHJO- 
fH CMMpTbl, a TakxKe MeHTOJ. 

[Ipu 9TOM ycTaHOBJIeHO, TO B MCTbAX MepeYHOH MATHI Ha OMpeeMeHHBIX CTa- 
1X pa3BUTHA pactTeHuli MaHOMeTpH¥YecKHM MeTOJOM MOXKHO OOHAPy2KHTb 
THBHOCTb AJIKOPOJIbJlervsporena3bl, CMOCOOHOM OKHCATb IIPHMepHO C OJMHA- 
Boll CKOPOCTbIO KaK STHMOBbIi, TaK H H3OMPOMMOBbIM CIMpTHl. Ota cnoco6- 
“Th YTPauHBaeTCH JHCTbAMH C MOABJEHHeM COlBeTHH. OkuceHHe we MCHTOUIA 
“eH3Heli U3 JIMCTbeB MaHOMeTPHYCCKUM MeTOJOM YJOBHTb He yaJlOCb. ITO 
‘KHO OObACHHTb BeCbMa MasIOi pacTBOpHMOCTHIO MeHTOsIa B Boge (40 Mr B 
) MuI BOJ[bI) H BBICOKHM CojepxKaHHemM COOCTBeEHHbIX CyOCTpaTOB B pacTHTeJb- 
Mm MaTepHasie. B cycneH3HH H3 COIMBeTHH MaHOMeTPHYCCKHM MECTOJOM HEvIb3 A 
10 OOHAPy2KUTb AKTMBHOCTH HH C OMHHM H3 Ha3BaHHbIX cyOcTpaTos. 
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B 1954 r. onpitst Obl MpOMOMKeHI, HO y2Ke C NOMOMIbIO Apyroro, Oouee 
YYBCTBHTeIbHOrO MeTOZa. OG aKTHBHOCTH asIKOPOJbAerHApOrenasb! MbI CYHJIM 
mo BoccTaHoByeHuo JITIH* B JITIH. H B npucytTcrBuu Toro MIM MHOrO CMpTa. 
O6pasopanue OHO MOmeKysbI BOccTaHoBseHHOrO JIIIH coorspercTByeT OKUCIE: 
HMIO MOJeKYJbI CHUpTa B aulbferuq WIM KeTOH. BoccTranoBsenue JTIH* on: 
peqena0cb 0 H3Me€HeHHIO MOPIOMeHHA CBeTa PeaKUMOHHOM CMECbIO IIPH 1 
340 mu. B crlexTpoctporomerpe Bexmaua. J|Mamerp xr1oBeTbl — | cM. 

UroOst nosyyuTh Gomee KOHIEHTPHpOBaHHbIe pacTBopbl cbepMeHTa u u30er- 
HYTb BMelWaTeJIbCTBa COOCTBEHHBIX CYOCTpaTOB, BMECTO CYCIeH3HH H3 JIMCTbeB 
TlepeyHOH MATbI IPMMeHAJIMCb (epMeHTHbIe MWpenaparnl. 

Ilpenapatpi roropumuch creqyiomuM o6pa30M: HaBeckyH JIMCTbEB 1-ro u 2-70 
APYCOB TWaTebHO MPOMBIBAIHCb BOOMPOBOLHOH BOOM, ONOMACKMBAJIMC. 
JCCTHIIATOM, PaCTHpasIHCcbh C JeCTHIMMPpOBaHHOM BOAO B cooTHOWeHHN | :4 
WM S9KCTparupoBaucb B TeyeHve 30 MHH. Ha JIbAy, IPM HevacTOM NOMeIIMBaHHu 
[pyOple OcTaTKH yaJIAJIMCb OTKUMAHHEM Yepe3s TKaHb, SKCTPpakT WeHTpudyre 
PpOBaJICA TO BO3MOXKHOCTH IPH OxsJaxKeHHu. TlomyyenHbi WeuTpudyrat Hace 
Wlasica MPHONH3UTeIbHO Ha/, CePHOKHCJbIM AMMOHHEM NpHOaBJIeHHeM paBHOro 
oObeMa HaCbIl[eHHOrO pacTBOpa CepHOKHCJIOrO AMMOHHA, IIpeBapHTeJIbHO HeHTpa- 
JIM3OBaHHOrO AMMHaKOM. OcajoK oTJenasICA WEHTpucyrupoBanuem. K weuTpudy- 
raTyUpHOaBJAJICA PaBHbI OObeM HACHINLeHHOrO pacTBOpa CepHOKHCJIOrO AMMOHHA. 
O6pa3yromvlica OcaqoK MOcue WEHTphdyrupoBaHua cycneHAUupoBasica B O—10 MA 
0,025 M cdoccdaruoro 6ydhepa pH 7,4. Cycnen3ua JuanH3upOBaslacb NIpOTHB Ta= 
Koro xe 6ycepa mpH 4°, WO NOnHOrO yyaneHua (NH,4)2SO,. Bomasmni ocaqoK 
nocse WeHTpHpyrupoBanna oTOpacbiBasica. PepMeHT HaxOjMJICA B TEMHOOKpa- 
IWeHHOH 2%KHAKOCTH. CyOcTpaToM CJyKUJIM STHJIOBbIM HW M3O0INpOmHJIOBbIN CMUPTHl, 
a TakxKe MeHTON. BemeqcTBHe HH3KOM pacCTBOPHMOCTH MeHTOJIa MOCeqHu BBO- 
WICH B PpeaKUMOHHYIO CMeCb B BHJe HaCbIIeHHOrO pacTBOpa, B KOJIMUeCTBE 
10 ma. CemukapOa3ujf, YacTO NpHMeHAIOULHlica Ja (uKCalHu OOpasyrouserocs 
ablerHa, B peaKIMOHHY!IO CMeCb HE BBOJMJICA, TAK Kak ObIJIO HaMeHO, ITO era 


Ta6Oauna 1 


Oxucaenne CIUPTOB mpenapaTaMH U3 JIMCTbeB nepeuHor MATHI, 
BbIPaxKCHHOE B H3MC€HEHHH Koad auWneuta NOrJIOULeHHA CBeTa lip 
340 Mu. 


PeaxiMoHHasa cmecb: 0,2 Ma pactBopa depmenta + 3,5 ma 0,025 M dochat- 
Horo Oyd@epa pH 9+ 0,3 Ma atHNOBOrTO HAM M380nponuNOBOrO cnuptTa, sH60 
10 Mul Hacb\UjeHHOrO pacTBOpa MeHTOMIa + 1 Ma pacTBopa JAIIH (2 mr). 
B cayuae mepBbix ABYyX CyOcTpaTOB MO OKOHYAHUM peaki\yu DOOaBAAIM ene 
10 Ma gecTunnaTa. KonTponb coxepxkam Bce BellecTBa, Kpome cy6cTpata t 


Reet, OTUIOBh CHUpT ee Mentos 
40 VII 0,160 — — 

195 VII 0,040 0,084 0,124 
A VIIF 0,028 _— 0,033 
18 VII 0,017 0,064 0,015 
20 VII 0,025 — 0,000 
22 VII 0,016 0,031 0,000 
28 VII 0,000 0,022 0,000 
30 VI 0,000 0,044 0,000 
31 VII 0,000 0,000 0,000 
. VIII 0,000 0,000 0,000 


* TlosBusIMCbh 3auaTKH COUBeTHH. 


lipHOaBylenve He YBeIM4BAeT KOMYeCTBa BOCcTaHOBeHHOrO JITIH. O6 oxncnenun 
CHMPTOB MO2XKHO OblIO CyMTb MO H3MeCHEHHMIO ONTHYCCKOM NMOTHOCTH pacTBopa. - 
QTO H3MeHEHHE TIpAMO MpONOPUMOHAIbHO KOMYeCTBY BoccTaHOBseHHOrO JIIIH” 
HM, CN€QOBATeIbHO, KOJIMYECTBY OKHCJICHHOrO cCupTa, B TOM 4HCIe H MeHTONa. 

Kak BuqHO u3 Tab. 1, ANKOPObAeCrHApOrenasa JIMCTbeB MepeuHO MATHI, 
BBINeeHHat B BHUe MaJIOOUMMeEHHOrO Mpemapata, cnoco6ua B MpHcyTCTBAM 
AudochonupuyunoBoro Hykmeoruya (JIITH) oxucaaTb He TOKO NepBUIHbIE 
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TOPHUHbIe CNMPTbI asMdaTuyeckoro psxjla, HO HM BTOPMUHbIT WuKIMUeCKHH 
PT—MEHTOJ, SABJIAIOWWHHCA OMHAM H3 Ba>xKHeHLWIMX KOMIMOHEHTOB 3c:pupHoro 
Ja mepewHonw MsTbl. AmKorobyerufporena3sHad aKTMBHOCYb lpenapaTos 
JIMCTbEB MOHOCTbIO YTPpayHBaeTCA C MOABJICHHEM ACHO BbIPayKeHHbIX COIMBe- 
1, HO JOJIbINe BCeroO COXpaHHeTcA JA MSONpONUMOBOrO CHupTa, KOTOpbIit 
Oule OKHCIAeTCH NOMYYeHHBIMH penapatamu Goulee HHTCHCHBHO, 4eM 9TH- 
bid CNMpT HW MeHTOW. 
B lpupoye MeHTO B 3Ha4HTeJIbHBIX KOJIMYECTBAX COJ[EPXKUTCHA JIMIb B He- 
OpbIx 9(:pPHpO-MacJIMYHEIX pacTeHuax. MoxHO Obin0 Obl MOSTOMy Mpesnoso- 
Tb H HEKOTOPyio CMeuHNpHYHOCTh K STOMY CNUPTy y cbepMeliTa MATHI B OTVIH- 
OT aJIKOrOJIbAerHyAporenasbl APyrHxX pacTeHHH, a TakxKe ApoR«Ken. JL 
CHeEHHA STOO BOMpOCca OblIO H3y4eHO OTHOMIeHHE K MeHTOWY asKOroubern- 
reHa3bl H3 MpoOpacTaloulHX CeMAH MWeHHUbI copra «MocKOBKa» ypoxasn 
ol r. u H3 AZpomxKer. Tlomyuenne npenapaToB u onpeyemeHue HX AKTHBHOCTH 
H3BOAHOCb MO yxe ONnHCaHHOMy. cmocooy. 
/Kpome Toro, HeoOxoHMO ObINO yCTaHOBHTb, He OKa3bIBaIOT JIM Mpenaparsl 
JIMCTbeB MATH, CHATDIX C HeCYIIHX COUBeTHA PaCTeHHH H, CJeOBAaTebHO, 
ATHBIIMX CMOCOOHOCTb OKHCJIATb MeCHTOJ, HHPHOMpyrlomlero JeHCTBHA Ha aK- 
HOCTb AJIKOPOJIberu[pOrenasb! H3 NMWeHHUbI. PesybTaTbl STHX OMbITOB MpH- 
eHbl B Tad. 2. 

Ta6Onuna 2 


OxucueHue CHHpTOB NpenapaTaMu H3 [pow Ker H H3 MpopactTaro- 
IHX C€MAH MWeHHIbI, BbIpPAaxXCHHOC B H3MCHEHHH Ko3 PuLHeEHTA 
TOPAOMeHHA cBeTa mpH A 340 Mu 
Peaxguonuaa cmecs: 3,0 ma 0,025 M cdochatuoro 6ydepa pH 9+ 0,2 ma mpe- 
napata +1 ma pactsopa AMH (2 mr)+0,3 ma 50% pacrBopa sTHJOBOorO 


cnupta, 1H60 10 Mi HacbiujeHHOrO pacTBOpa MeHTosa. B KoHTpose cyOcTpaT 
3aMeHeH JECTHIJMPOBaHHOli BOZOK 


3 ii 
aoe ; Menutoa 
| | 
| 0,2 Ma mpenapata 43 AporKxKel (BbITeeH. 0,086 0,018 
mo Paxepy (8)) 0,108 0,024 
0,083 0,036 
0,2 MI UpenapaTa H3 CeMAH MWeHHILbI Oey 45) 0,010 
mocme 24 uac. MpopalluBanna 0,123 0,012 


0,107 0,010 


0,000 0,000 


To xe +0,2 Ma mpenapaTa u3 JHCTbeB 
a Aes 0,000 0,000 


MATbI WOCsIe NOABJICHUA CONBeTHH 


— Oxa3zanocb, ITO aKOrObAerusApOreHa3a H3 MpOpacTaiomjuxX CeEMAH MMWeCHHIUb! 
W3 pork xKell TakxKe CocoOHa IIpH OMpeeeHHbIX YCJIOBHAX OKHCATb MEHTON. 
O OKHCJACMOCTb MeHTONA COCTaBIAeT MHUIb 1/;9—1/,. OKMCIACMOCTH 9TAHOJA 
1a (bepMenta rumenuup! u 1/,—'/, yaa epMenTa [poxxKell. ITa cmocoOHOCcTh, 
1K BHHO H3 TaOw. 2, TepxeTCA Ip HHKYOMpOBaHHH (epMeHTa C ipelapaTaMu 
3 JIMCTbEB MATHI, He OOHAPYy2KUBAIOILUX AKOPOJIberuApOreHasHOW AKTHBHOCTH, 

@. H3 JIMCTbeB paCcTeHHl, HeCyWIMX COLMBeTHA. 

[ipeqpaputesbHoe BHECeHHe B peaKUMOHHY1O CMECb 2 MI IMCTeHHAa HE NpejOo- 
QaHAeT (epMeHT OT HHAKTUBUPOBaHUA. B MpopocTKaX MIMeHMUbI, OTACCHHBIX 
r 9HOCHepMa, aJIKOOJberufporeHasHawA AKTHBHOCTb KpavHe Mavia. 


Vucrutyt Ovoxumun um, A. H. Baxa Tlocrymu10 
Axajemun nayK CCCP 12 XI 1955 
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Jloxnaygn AkayemMun HaykK CCCP 
1956. Tom 141, Ne 4 


BHOXHMUA 


|M. Ji. KAT AHOBA| M WeicTBuTeIbHBI YieH AMH CCCP B. H. OPEXOBHY 
O MPHPOJE ®EPMEHTOB TPAHCNENTHIAUHH 


Pavee HaMv OpIIO NOKa3aHO, YTO ITHIOBbIM sup THPOSHHAa NpeACTaBsJAeT 
cool Noyxoxsnyu cyOcTpaT Avia peakUMH TpaHcienTHAaynl, OCYLLeCTBIACMOM 
¢ Momompio xuMorpuncnua ('). B uHkyOupyemol mpobe Hapaqy C PH{pOJIM30M 
abupa THpOsHHa MpoTeKaJI CHHTe3 Pas MMUHIX MeNTHAOB B pesyJIbTATe TepeHoca 
THPOSHHOBOrO OCTaTKa adupa THpOsHHa Ha [\pyrylo MoseKyJly supa THPOSHHE 
WJM MOJleKyuly OOaBsIeHHOrO aKuenTopa. B WaHHO CTaTbe ONMCbIBAIOTCA Pe3yJIb= 
TaTbl HallMX OMbITOB 10 CHHTesy MelTHAOB MyTeM TpaHclenTujallun H3 sPHpOB 
AMHHOKHCJIOT (pepMCHTaMH, BbIJeJICHHbIMH W3 TKaHel 2KHBOTHBIX. 

B. xKauecTBe HCTOUHHKa (ePpMCHTOB MbI HCIOJb3OBasIM BOJHbI€E SKCTPaKTbl 
43 TlOUeK H MeYeHH MOPCKOM CBHHKH, NWO¥eK HM NeveHH KPbICbIl, NOYK CBHHbH. 
SKCTpaKTbI TOTOBMJIMCb culefyiouluM OOpasom. CBexkad TKaHb H3MeJIb¥aslach 
B J\eCTHIMMpOBaHHOH Boye. TomorenaT uweuTpHdyrupoBasica 10 mun. LlenTpH- 
:byraT [MasH30Basca C MepeMelIMBaHHeM MPOTHB JeCTHJWIMpOBaHHOM BOJb!, 3a~ 
TEM CHOBa LeHTpHyrupoBasicn Ha cKOpocTHoli weutpudyre (16000 06/cex.). 
Tlonyyenuple mpospayHble pacTBOPbI HCHOMb3OBa/IMCb B Ka¥eCTBe bepMCHTHBIX 
mpenaparos. 

OnbiTbl npoBoqumuch mpu pH cpeqnr 4,8—9,0 u Temmepatype 35°. Bpema 
unkyOaunu oT | go 18 uac. Cy6cTpaToM BO BCeX OMbITaX CJYKH STUOBbIE 
adpup TuposuHa (xmopruypaT) B KOHWeHTpauuu 0,4 M. 

Peaxuua B ucceqyemohH mpo6e mpekpamanach OcaxKeHHeM OeKOB [BYMA 
oObemaMu cnupTa. CmMecb WeHTpHdyrupoBasacb, H WeHTpHdyraT BHIMAapHBascr 
qocyxXa B 9KCHKaTOpe. OcaqOK pacTBOpAJICA B BOE HW AHAJIM3HPOBAaJICA XPOMATO- 
rpaduyecku. 

Hamu 6pii0 O6HapyXeHO, ITO IKCTPAKTHI H3 PasJIMIHbIX OPraHOB rupOMMsy- 
OT SUP THPOSHHA PH PasJIMUHbIX 3HaYeHHAX PH cpegBI. OnTHMym paciyenwe-_ 
HHA ac:Hpa THPO3SHHA JI@KUT B HeTpasbHOM 30He, pH 7. q 

B neppoit cep OMbITOB MbI HHKYOupoOBasH atbup THPO3HHa 6e3 KakHX-sHO0- 
ynoOaBox. B pesystbTaTe STHX OMbITOB ObINO MOKa3aHO, ITO MpH pH cpegn 5,0, 
Hapsayy C PHApomHu30M supa THPO3HHA, IpOTeKaeT CHATeS NeNTHAOB THPO3HHa, 
O 4YeM Mb! CYHIH MO NOABJeCHHIO HOBOrO NATHa Ha xXpoMaTorpamMax. IIpu HH- 
KyOaluu CBOOOAHOrO THPO38HHA HOBbIX IAT€H Ha XPpOMAaTOrpaMMax He MOABJIA- 
JOCb. CHHTE3 MeNTHOB OTCYTCTBOBAJI H B ONbITAX C IPOKHMAYCHHBIM 9KCTPaKkTOM. 

CHHTesHpOBaHHble MeMTHAb! SKCTParHpOBaHCb U3 GyMaru, PTHAPOMM30BaNuCh 
6 x HCl. B rugponusate Opi O6HapyxKeH TOMbKO THPO3HH. Onpeyenamach KOH- 
meBad AMHHOKMCOTAa AMHHHOFO KOHa NenTHa IpH NOMOLULH PTOpAMHHTpobex- 
30a TO MeTogy Canrepa (7). KonteBoli aMHHOKHCMOTOH OKa3asICA THPOSHH. 

Tlonoxennve Ha XPOMaTOrpaMMe HOBOrO IATHA COOTBETCTBOBAJIO MOJOKEHHIO 
fenTufa THPpOsHHa B OMbITax C XMMOTPHUCHHOM. IToBuyqMMOMY, B JaHHOM cyry4ae © 
CHHTe3HPOBaHHbI NeNTH MpescTaBal coOoK AunenTHyA HH sup AMNenTHAa 
THpO3HHa, KaK M B OMbITaX C XHMOTPHIICHHOM. | 

B caexyromel cepHv ONbITOB K SPHpy THPOsHHAa OOaBIANHCh pasHUHBIe 
AMHHOKHCJOTHI H MeNTHbI B KAYECTBE BOSMOXKHBIX AKICMTOPOB THPO3HHa: B pe- 
AaKUMAX TPaHCHenTHalHn: TIMWWH, JCHUMH, PIMMMITIHWH,  seHUnIrTAMHH, 
PIMUAITHPOSHH, JICHLMITIMNMWITIMH (KOHWeHTpauHA 0,1—0,4 M). Pesyanp- 
TaTbl 9THX OMbITOB TipeycTaBeHbl B TaOn. 1. 

IIpu wukyOayuu supa TuposnHa co CBOOOAHBIMH aMMHOKUCHOTAaMH MH TPH- 
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THOM HOBbIC IsiTHa Ha XPOMATOrpaMMax He NOSMBJIAHCb. CHHTe3 HOBBIX Mell- 
9B NpoTeKaJI TOIbKO C PIMUMJIPIMIHHOM, PIMIMITHpOsHHOM, JellnarTaniu- 
. BuHoBb CHHTesHpOBaHHble MenTHAbI No_Bepranuch ruypoyusy 6 x HCl, 
e@feAJICA UX AMHMHOKHCJIOTHBIN COcTaB, a TakxKe N-KOHUeBad AMHHOKUCHOTAa 
meToyy Canrepa. Bo Bcex cayuanx pH rH{pomse MenTruyoB K uMe1oNeMyca 
aBY AMHMHOKHCJIOT OOaBAJICA THpO3HH. KonteBoli aMHHOKHCHOTON Obi 
Ke THPOSHH. 

Benuwuina Ry HOBbIX MemTHAOB Ha XpomaTorpammMe coorsercTBoBasna Ry 
ITHJOB, CHHTESHPOBaHHbIX H3 S*PHpa THPO3HHA H JaWHbIX MeNTHAOB B peakIMH 
MMOTpHICHHOM. Ha 3TOM OCHO- ; 

(HH MOMKHO OBO Mpeqnonarath, Ta6Onuna 1 

) OLIIH CHHTe3HpOBaHbI cuesy- 
“He MeNTHAL: THPOSHITTHWMI- 
IHH, THPOSHIWeHWMITIHWHE, 


Cuytes Ne€NTHAOB B TKaHAX 


Axuen Topp 
OSHJITIMMLMITHpOsHH. 
‘Heo6xoqumo ormerutTb, 4TO B See a WS _ be 
ITaX C TKAHEBbIMH 9KCTpaKkTa- Se ee eee 
| Tak Ke Kak H B OMbITax C 
MOTPHIICHHOM, CHHTe3 MenTu- een a | -| ae, | sh | 6° 


He OCYIIeCTBIAICA CO CBO- 
ee Pe *TIipuMeuanne. ab. T—asaup tuposyuva 
Bebe mesRATOCTES PARUENTOS Pe primin, J nefinuu-E PL raunnar anne, 
. Takum 06pa30M, 3a HCKJIO- JIT — neiinuarannun, CT — ranuuatuposun, 
dHeM TpunentTuyga wmehHunran- JIT — seliuuarauguaraunun- cuutes  nenru- 
JIPIHUMHa, 3aMelMaloulHe areHTpr 408, — OTCYTCTBHe CHHTEe3A. 

HTHUHbI B OOOHX cJIyyanx. 

| Ha oOcHOBaHHH TOJIYYeHHbIX pe3yJIbTaTOB MOMKHO OpINO NpeqnOdaraTb, TO 
HTe3 J[aHHbIX II€MTHAOB B TKAHEBbIX JKCTPAKTAX OCYIIECTBJIACTCH TKAHEBbIM 
\OTeEOMHTHYECKUM (bepMeHTOM, OGmajaroluM CHeMMPuYHOCTHIO, TOOOHOH 
IMOTpHIIcHHY, T. €. KaTencHHom C. Jina BbIsCHeHHA NpHpOybl (epMeHTa, Ocy- 
SCTBUIAIOMErO JAHHY!O0 peakIMio TpaHcnenTHAalHH, OblIH NOyYeHbI Npenaparel 
WeHHOrO KaTencHHa C “3 MOYeK CBHHbM HW MOPCKOM CBHHKH MyTeM (~ppakILHo- 
{pOBaHHA CepHOKUCIbIM aMMOHHeM. JIA STO eM HCHOb3OBaJICA HECKOJbKO 
MCHEHHbIM MeTO], MpyToHa NOWyYeHHA SKCTPakTOB KaTercnHa C us cesleseHKH 
wa (*). Ilomyyenupie npenapaTb! oOOaqanH BbICOKOM MpoTeoMTHYeCKOH, a 
IKKE TPaHCieNTHasHOH AKTHBHOCTbIO (IIPOTeOJIMTHYeCKAA AKTHBHOCTb OMpe- 
Jinsiach 10 MeToyy AHcOHa c remorsm00HHOM (‘)). 

Jina JlaibHerueH OYMCTKH Tpemapata KaTencHHa C MbI IIPHMeHHJIM MeTOL 
lekKTpopope3a Ha Kpaxmasie. KpaxMasl TpeABapHTebHO IIpOMbIBaJICA BOOK 
3aTeM HaCbIILaICA BEpOHaJIOBLIM Oydepom pH 8,6. OnbiTbl NpOBOAMJINCb C O4H- 
CHHbIM [penapaToM KaTelcuHa C “3 mo¥eK B BepoHaoBom Oydepe pH 8,6 
oH HalipsaxKeHHH TOKa 350—400 B u cule TOKa 15—20 ma. I]poqoumKuTebHOCTb 
lekTpodopesa KOeOaacb B peyenax oT 5 yo 24 vac. []ocme OKOHYAaHHA 93ue- 
ppocbopesa ¢C KpaxMaJia CHUMasICa OTMeYaTOK Ha OyMare, KOTOPbId MpoKpa- 
MBaJICA OOBIMHOM KpacKOli Jia Geko (1 %-H pacrBop HgCl,, 0,05% - pacTBop 
yomdbenonOsay B 2%-H ykKcycHOH KucOTe). CormacHo S3TOMY OTHeYaTKy Kpax- 
all pasjemaica Ha 5—6 *pakuH, KarKad WS KOTOPbIX 9KCTParHpoBaacb 
oH umn 0,9%-m pactBopom NaCl. Ilocae TuyaTembHOoro pacTupaHHA KpaxMaJ 
(aiasica (YJIbTpOBaHHeM. ; 

B pesysbraTe OblmH NomyyeHbl culeqyiouyue aHHble: dpakiuA, B KOTOPOH 
Jia COCpeqOTOUeHA OCHOBHaA MpOTeOMMTHYeCKad AKTHBHOCTb ((ppakiMA Ka- 
icHHa C) He paciensaa sup TuposHHa, T. e. He OONayama scTepasHOn axK- 
{BHOCTbIO. TpancnenTuya3Had aKTHBHOCTb TakxKe He Obila OOHapy2KeHa. 
alu jlaHHble cormacyroTcA ¢ JaHHbIMH DpyToHua, KOTOpbIlt HaOmtojat, ITO 
{MIMCHHbIM KaTencuH C u3 ceme3eHKH Oblka He THApOMMsyeT sup THpOsHHa 
). Ucxoga v3 nouryueHHbIxX HAMH JJaHHbIX, MOXKHO OplIO OMYCTHTb, ITO cpepmeu- 
)M, OTBETCTBEHHBIM 3a TpaHClenTHAalMio ABJIACTCA He KaTeICHH C Kak MbIIIpes- 
omaraiH panbue, a 9cTepasa, pacilelsisiomad spp THpOsHHa. 
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Mp mpeqnpunann padory M0 BbIJeeHHIO 9CTepasbl 3 BOMHIX SKCTPAakTO} 
meyenu Kppichl. Jia 9TOrO NpMMeHAJICA METOR 3JIEKTpoopesa Ha kpaxagk 
B BepoHasopom Gydepe mpu pH 8,6 (scTepa3Had AKTHBHOCTb ONpejeANach Me 
Metoqy XecTpHHa C HeKOTOpbIMH H3MeHeHuAMH (°)). Bol qeneHHad TAaKMM o6pas3oy 
acTepa3a OKa3alacb He CieNMPHYHOM MO OTHOMICHHIO K acupy THposHHa. Ouz 
TakKKe XOPOWO pacmenala scpupbl PeHMaNaHHHa, JCHUMHAa, BasMHa, apy 
Ha. TpaHcienTujasHad aKTHBHOCTb B 3TOM PpakUHH OTCYTCTBOBAasA. ; 

Ha ocHOBaHHH 9THX aHHbIX MOX- 
HO ObINO MpeMONOKUTb, YTO B ONE 
ConocTaBseHve (bepMeHTaTHBHBIX aKTHBHOCTeH CaHHbIxX BbILIEe yCJIOBHAX OTbITa TIpo- 

SKCTPaKkTOB B pasJIHGHbIX YCJIOBHAX OMbITa HCXO]UT ajcopoOuHAa Ha KpaxMa 4 
cnemuHyeckKOH 9CTepasbl, pactiifen 


Taonuna 2 


' + Z 
essex | dimomeh adup THpOsHHa HM OCyeCcT 
peers 1Se | + BJIAIOMNeH TpaHCHenTuyalHo, HIM Ke 
TeNSRTETAE Hoole reo ome) mee aycop6uua cbakTopa, HeoOxo,uMmoro 
KTHBHOCTb vu moeH 
wa aes a: ¢fee/SF6S| Se quia ocymecTBlenua peakuuH TpaHe 
oF Sg. '| oo be }nea nenTHyawuu WaHHow scTepason. Jina 
ORSzaa|/@s+l | OF : 
BbIACHe€HUA ITOFO BOMpOca CTABHJHCh 
OHaJIOBOM 
fporennasnan Ue grit yet pee ae gon B BepOHad . 
Tlentuyasnaa ae zie of ydepe p ,6 Cc I@JIbHBIMU 9KCTPak- 
Octrepasnasr + — _ Tamu 6e3 aeKTpopopesa. Baio 06- 


Tpancnentuyasnas Hapy2KeHO, UTO AKTHBHbIC JKCTPaKTBl 
Tocsle MpOXOKeCHHA HX Yepes Kpax 

MAJIbHbIC KOJIOHKU TepAJIH TpanChenTHasHyI0 AKTHBHOCTD. I]poTeommTHyecKad Hi 
acTepa3Had AaKTHBHOCTH CoxpaHasHcb. TOJIbKO BCJIy4ae HaCbIINeHHA KpaxMasa 
1%-m pacrsopom NaCl uau docdatapm Oydepom pH 6,8 B 1%-m pacrBope 
NaCl u 6opatupmm 6ydhepom pH 7,45 B 1%-m pacrsope NaCl tpancnenTu 
yja3Haad AKTHBHOCTb COXpaHsacb. 7 
J]MA cOnOcTaBeHHA MpOTeOMMTHYeECKON, NeNTHAasHOW, SCTepasHOi UM TpaHc- 
TeNTHAasHOH AKTHBHOCTeH HaMH Oplia NOCTaBJIeHa CepHA OMbITOB C alleTOHO- 
BbIM ipelapaTOM H3 CBHHbIX MoOveK (MeNTHasHad AKTHBHOCTb OMpeeANaCh © 
NO pacienJeHHio NenTHAOB — PIMIHATIMWHHa, PIMWITHpOsHHa, JIeHMMJIrIH- 
IHHa). 
PesyJbTaTbl STHX OMbITOB TIpescTaBseHbI B, TAO. 2. Kak OTMeyaIOCb paHee, 
pH MpOxXOKJCHHH AKTHBHBIX PaCTBOPOB Yepes KpaXMaJIbHYIO KOJIOHKY TpoTeo- 
JHTHYeCKaN, MeCNTHAAa3sHad HM SCTepasHad AKTHBHOCTH COXpaHsAIOTCH, TpaHcren- 
THa3HawA AKTHBHOCTb ucdesaeT. IIpH uHKyOalMH MpoO c WHCTeHHOM B KOHILeH- 
Tpauuy 0,014 M uc rayTaTHoHoM B koneHTpauHH 0,11 M naOaroqaetca HeOoub- 
moe HOBbILeHHeE MpOTeOMMTHYCCKOH AKTMBHOCTH, MenTHa3Had AKTHBHOCTS © 
COXpaHsAeTca, 9CTepasHad WM TpaHChenTuyasHad AKTHBHOCTH IeIMKOM HC¥esaIcT. 
IIpu yoOapnenuH kK mpodam juusonponumbTropdocdata. mpoTeomwuTuyecKkan 
WM T€NTHasHad AKTHBHOCTH COXpaHsAIOTCH, 9cTepasHad MW TpaHcnenTuyasHaa 
AKTHBHOCTH HCuesaIoT. 
Ha OcHOBaHHM MOYYeHHIX Pe3YIbTATOB MOMKHO CeaTb CMeMyOULHe BEI” 
BoybI: 1) sup TuposHHa pacienAeTCA TKAHeBbIMH SKCTpaKkTaMH H3 TeveHH 
HM MOUeK MOPCKOM CBHHKM HM KPbICbI, a Tak2xKe H3 MOYeK CBHHbH; 2) KaTencuH C 
He pacujeniaeT spup TuposHna; 3) HapsaAyy Cc rHAponusom supa Tuposnna 
B TKaHAX MpoTeKaeT peakiuAa TpancnenTujayuu. TakuM nyTem ocyiecTBien 
CHHTe3 pAqa MenTHAOB; 4) OUMMEHHbIe NpenapaTel KaTeticHHa C uw 9cTepasbi TKa- 
Heli TPaHCHenTHAasHOl AKTMBHOCTbIO He OGsayaror. ; 


MuctutyT 6HoOmOrHueCKHH H MeRMIMHCKOM XUMHH Tlocrymusto 
AkaleMHH MelMuMHCKHX HayK CCCP 21 IV 1956 
UMTHPOBAHHAH JIATEPATYPA 


1M. JI. Karanosa, B. H. Opexospuuy, AH, 95, Ne6 (1954), 2 F, San- 
ger, Biochem, J., 39, 507 (1945). ? J. Fruton, M,Bergmann, J. Biol, Chem.,130, 
19 (1939). *M, Anson, J. Gen, Physiol., 22, 79 (1938). 5D. Wiggans, M. Wi- 
nitz, J. Fruton, Jale J. Biol. Med:, 27, 1).11 (1954)! © S))Hestrin/?d..Biom 
Chem., 180,.249 (1949). . 
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BHOXHMH Al 


JI. PT. PASHHA 


BHOCHHTE3 KAPHO3HHA MbILIEYHOH TKAHbIO IN VITRO 


(ITpedcmasaeno axademuxom B. A. SxzeaveapOmom 11 VI 1956) 


Buaroqaps OCTHHYTHIM 3a NOCMeAHHe FOAbI yClexXaM 10 BbISICHEHHIO (—u3HO- 
WYeCKOH POJIH KapHOsHHa HW aHcepHHa (1%), u3y4yeHHe npomeccoB cHHTe3a 
acniajla STHX COe{HHeHHH MpHoOpetaeT Bce Oonbuee 3HayeHHe. B TO Bpema 
TO BOMpOocy O pacilelJeHHH KapHO3HHa H aHCepHHa HaKOMIeH 3HaUHTeJIb- 
(bakTHyecKH MaTepHas, O OHOCHHTe3e 3THX AMMENTHAOB YO CUX Op HBsBeCT- 
OueHb MaJO. JIMUIb HeJaBHO ObIIO yCTaHOBJIEHO, TO OOpasoBaHHe KapHo3HHa 
HCepHHa B OpraH3Me KpOJINKa, KPbICbI H UbIIJIeHKa HeT WyTeM KOHJeHCalLHH 
TaBJIAIOUNMX HX AMHMHOKHCOT (44° 7), Bonpoc oO MecTe CHHTe3a 3THX COeqH- 
HH JO. MocweqHero BpemMeHH OcTaBasIcA CHOpHEIM. CorsacHo G6omee crapoti 
(Ke 3PC€HHA KaPHO3HH MbBILII CHHTe3HpyeTCH B CaMOM MbIIUeYHOH TKaHH 
B Oojee N03qHUX HCCeOBaHHAX TMaBHad pOJb OTBOMMNIACh NevweHH 
10), Tlocnequee npescTaBmeHHe OKasasOCb OWIMOOUHBIM, Tak KaK ObIvIO M0Ka- 
10, YTO MeYeHbIi THCTHAMH BKJNOUaeTCA B KaPHO3HH MbILUI, remaTsKTOMUpO- 
IHbIX KPbIC C TaKOH 2Ke, WIM JaxKe C OONbIMeH CKOPOCTbIO, YEM y KOHTPOJIb- 
X 2KHBOTHBIX (’). J|aq ycTaHOBeHHA MeCTa CHHTe3a KapHOsHHa, a Takxe JIA 
yACHHA MCXaHH3Ma ero OOpas0BaHHA BaXKHO ObIJIO BbINCHHTb BONpOC O BO3MOX- 
oTH OCYLIeCTBJICHHA JaHHOrO Tpowecca B NepexuBaromleh TKaHH. TlosTomy 
‘BOCH PaOOTe MBI Clea MOMMbITKY OCYN[ECTBHTb CHHT€3 KaPHO3HHa MDbILUey- 
M4 TKAHbiO 8 OlbITax in vitro, HCNONb3yA JIA STOH Wes MeYeHDIM THCTHAHH 
14. B CBOHX 9KCIePpHMeHTAaX MBI HCIOJIb3OBaIH MOJIOJ{bIX KPOJIHKOB B BO3pa- 
» OT 3 AO 5 Hel, NOCKOMbKY paHee OblINO MOKa3aHO (4), YTO 3TH 2KHBOTHBIE 
SICTABIAIOT OUCHb YOOHbIN OCObEKT IA W3yYeHHA CHHTe3a KapHOsHHa. 
TO K€ BPCMA MbI MOJlaraJiu, YTO MbIILIMbl MOJIOMbIX KHBOTHBIX OyAyT syuLe 
JEHOCHTb YCJIOBHA WHKYOallHH, YM MBILIIIIbI B3POCJIbIX 2KHBOTHDIX. OMNBITHI 
IBHJIHCb C MOJOCKaMH MbILIII, TAK KaK H3BeCTHO, YTO MPHFOTOBJIeHHbIe TAKUM 
)a30M IipelapaThl MbIIeYHOH TKAaHH J\JIHTeJIbHOe BPCMA COXPaHAIOT YyPOBeHb 
ero COMEeHa TOcTOAHHbM (11). MuKyOauna mpoBogusacb B 10,4 ma docdaTHoro 
bepHoro pacrBopa, 6e3 KCl, npu pH 7,4—7,5 (12). B npooy qoOaBuauuCb raio- 
3a, JO KOHEYHOM KOHMeHTpamun ee B cmecu 0,2%, 0,6 mr B-ananHHa u 1 Mr 
{HOPHCTHAMHA C aKTHBHOCcTHIO 2 000 000 umn/mMuH. MpiueuHad TKaHb Opasacb 
comuuecTBe 2 r HanpoOy. Cmecb Hacpiijasacb 5 MMH. KHCIOpOJOM H HHKYOH- 
Balacb Up 37,5° B Teyenue 4 yac. Ilo okoHYaHHH HHKyOauNH OeKH OCaxK]a- 
cb TPHXJOPyKcycHOH KucOTOM. KoHewHad KOHIeHTpallua ee B Cpeje cocTaB- 
na 5%. S3aTeM TKaHb pacTupasach HM WeHTpHdyrupoBasacbh, H WeHTpudyrat 
1po6 oObeuHsAIcA BMecTe. BpijemeHHe KapHOSHHa M3 WeHTpudyrata IpoBo- 
10Cb CwlefyiouiM OOpasom. KapHosvH COBMeCTHO C FHCTHMHOM OcaxKAaJcA 
JTHDIM peakTHBOM (48), ocaqoK 3—4 pa3a MPOMbIBaJICA BOJOM, K KOTOpPOK 
JaBIANOCb HEOOMbINOe KOMHYECTBO OCaKaloMlero peakTHBa. TakHM OOpasom 
‘THTANOCb yasieHHe OCHOBHOM Maccbl aMHHOKHCAOT. CylejyioulHM 93TaqloM 
ICTKH ObIIO OTJeeHHe KapHO3HHa KaK OT OCTABIIMXCH AMMHOKHCJOT, TaK 
\T PaMOrHCTHANHA HM NpHCyTCTBYIONMX B HEM PafMOaKTHBHDIX 3arpASHeHHH. 
WMYeECTBO STHX IIpHMecel, KAK MOKasaslO xpoMaTorpaduyeckoe H3y4eHHE pa- 
PHCTHIIHHA, ObINO OYeHb HeE3HaUHTebHbIM (1—2%) moO cpaBHeHHto c OOmeH 
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4KTUBHOCTbIO Hperapata. OfHakoO OHH paciipefedAuCb TO BCeMy XOJy Xpo 
TOrpaMMB!, B TOM ¥HCIe MH Ha MeCTe pacnoOlOxKeHHA KapHOSHHA. TloceqHee of 
CTOATEIbCTBO MOFIO IpHBeCTH K CymleCTBeHHLIM ommMOKaM TIpH ompejevie 

paqwoakTHBHOCTH AuNenTHsa. Tlostomy id MpOBepKH NOMHOTH yAaJleHuA , 
JMOaKTHBHBIX TIpHMecelt OHOBPeMCHHO C H8ydacMbIMH Bcerjla CTaBHJIHCb K ; 
TPOJbHbIE HEHHKyOupyioulMeca mpoont, comepxKallHe TO 2Ke KOJIHYCCTBO TKabl 
u Te Ke W00aBKH. Ha 3TOH cTaquN NaIbHeHINan OUMCTKA KaPHO3HHa IpOBOAH Aad 
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Puc. 1. PanuoakTuBHocTb KapHosHHa Jo ruxpounsa (J) v Mocne rugposmnsa (//), 
W3MepeHHaa Ha Xpomatorpamme. Ilo ocH aOclHcc OTMO%KeHbI HOMepa KBaspaToB 
XpOMaTOrpaMMbl. a@— pacnooxKeHHe MATHA KapHosHHa; 6 — pacmouloxKeHHe 
TATHa THCTHAMHA (XpOMaTOrpaMMa TIpOABAANIacb HHHTHApHHOM). A — ombiTHaA 
mpo6a; 5 — KouTpowbHaa npoba; B— onbitHaa mpoba c AHHHTPOeHoJIOM 


MeTOJIOM BOCXOJAIeH XpoMaTorpaduy Ha Oymare (**), nyTem 5—7 NOBTOpHBD 
xpomaTorpadbupoBaHul mpoO B AByX pacTBopHTenax: 80%-M BOHOM eHoue 
HACbIIIGHHOM TapaMH COJIMHOM KHCJIOTbI, B KOTOPOM XOpOUIO pa3je/AIOTC: 
rHCTHAMH, KapHOSHH H aHcepHu (4°) 4 B 60%-M BoqHOM mMpuAuHe. IIpu xpoma 
rpadvpvBaHHH pacTBOpHTeIH YepefOBasIMch CleqyouluM OOpasom: 1— mup 
uu (1 xpomatorpaduposanne); 2—denon + HCl (2—3 xpomatorpacbupoBaHus) 
3 — WHpuguu (1 xpomarorpacuposanue); 4 — cbenom + HCl (1—2 xpomaro 
rpaduposanus). Cmena pacTBopuTeel cnocoOcTBoBasla JIyuWemMy OTeeHHI 
KapHOSHHa OT paHOaKTHBHBIX MpumMecei. IIpopeyenue xpomaTorpadupoBaHe 
MIpOBOLMIOCb NO MeTOAHKe, ONMCaHHOH B (4°). OOnrdHO Ha OfHY XpoMaTorpaMM 
pasmepom 56 x 30 cM HaHOcHICa 9SKCTpaKT AByX upo6. TIpu nosropHbl 
XpoMaTorpadupoBaHUaX B cbeHone c HC] Oymara BEICyIIMBanacb U Ges IpoABA 
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CHOBa NOrpyxKaslacb B pacTBopuTeb. IIpu cmene PacTBOpHTesA TOTOBHAacD 
aa XpOMaTorpamMa. Oua cocTaBuaach myTeM NIpHKpenenuaA mMomOcE c 
HOSHHOM, B3ATOH H3 MpesbIyueli XpomMaTorpaMMbl, K 4HCTOMY JIMCTY xpoma- 
Ppaduyeckol Oymaru. Yaanenne PacTBopuTeeH ¢ OyMarn NpoBoyHOch mpH 


OBaJIMCb CHa4aJia B BaHOUKe SPHpOM, a 3aTeM B annapate CokcjetTa alero- 
To OKOHYAHHM XPOMaTOrpapupoBaHHli KapHOsHH 9KCTparupoBavica c Oymarn 
110 pas ropsueli Bool. IkcTpaxT ynlapuBasica JO HeEOOMbIUIOrO OObeMa, HB HEM 
“Me YCTaHOBJeHUA KOHWeHTPaluM KapHOsHHa HHHMAAPHHOBLIM Me€TOJIOM (14). 
i NO AMasopeakuun (*°) npoBogumocb onpeyenenne paj\MOakTHBHOCTH qumen- 
a. J\ma sToro 43 9KcTpaKTOB roToBHacb XpOMaTorpaMMa, Ha KOTOpyio Ha- 


TaoOnauna 1 


PayHoakTHBHOCTb KapHO3HHaA MBIIII PHCTHAHHA, NOMyYeHHOrO 
mocyieé THAPOMH3a KapHO3HHAa 


1 U 1s 1 Des 
. S x SE |E=8 | 3250 
Bx 3 ee (298.| he 
Tata onsira iu eI NeNe mpo6 * ie 82 {8s 2s = g 3 
ales “OR es Je el eas 
82 Se | Semceee ea. 
Se Be ied a el tage te 
15 VUI—5o r.} 3—5 | 1 onnit 129 | 14256 | 13775] 0,99 
2 KOHTD. 418 | 1446) — 
29 1X—55r. | 3—5 | 3 ont 71 | 33440 } 21824) — 
4, 78 | 42743 | 24402} — 
Se TIN SSSao) 20020) = 
6 KOHTD. 64 | 3985} — — 
maine 65 | 4681); —~ — 
So) — | 3453) — — 
1 II—56 r. by) 9 onbiT US2E OS to 22 ie eee 
Ol 135 | 413590 | 15558} 4,0 
11 on. +J}H® | 110 | 4473] 4564); — 
12 To xe 110.1. 4575| 3949) — 
TAD PSs bs me a! 193} 5314] 3860} — 
14 | 14 xoutp.* 193 867} — _ 


* XpomatorpaMMbI 1po6 Hcnomb3OBaHbI IA puc. 1. 


HJIOCb ONpejeJIeHHOe KOJIHYeCTBO KapHosHHa, O6pIuHO 80—100 ur B ogny 
Ky. XpoMaTorpadupoBanne MpoBoyusoch B BOJHOM (beHose c HCI. Tlocae 
ABJIGHHA XpOMaTorpaMMb! 0,04%-M CIIHPTOBbIM paCTBOPOM HHHIHApuHa 
Hee BAOJIb, MO XOy [BHXKCHHA PaCTBOPHTeIA, BbIPe3aIHCb NOJOCKH, MpOXxoya- 
> yYepes MATHa KapHosuHa. Ilonocku paspesaiucb Ha KBaf[paTbl, pauoakTUB- 
Tb KOTOPbIX OMpejelaacb Ha OOBIMHbIX MHIUeCHAX C TIOMOM[bIO CueTUHKAa 
repa—Miounepa. Kak Bugquo 43 puc. 1, Ha xpoMaTorpaMMe HHKYOUpOBaB- 
(cA IpOO Obi OOHAPyKeH TOJIbKO OHH OO/bWOH MHK paqMvoakTHBHOCTH 
>. 1, A), pacnomoxKeHHbili Ha MecTe KapHo3HHa. BeswunHa 3TOr'o MHKa BO MHOrO 
IIpeBbIlasia COOTBETCTBYIOMMe 3HAYCHHA KOHTPOJIbHbIX poo (puc. 1, B). 
YUCHHbIe JaHHbIe CBUJETebCTBOBaIH O TOM, 4YTO B Npowecce HHKyOalHu 
) BKJIIOUeHHe MeYeHOrO FHCTHAMHAa B KapHosHH. Jia NOATBep»xeHHA BBILLUe- 
3aHHOFO MOMOKeHUA Ob MpOBeseH THApOMH3 KapHosHHa. Kak HU cieqOBaNO 
flaTb, Paj[MOaKTHBHOCTb Ha XpOMaTOrpaMmMe PHApoMHsaTa OOHAPyKUHBasacb 
ib Ha MECTE pachOJIOKeHHA PHCTHAMHA. OTOT (bakT yOeHTeIbHO MOKa3aJ, ATO 
40aKTHBHOCTb KapHO3HHa Opiwia OOyCJIOBeHa HaJIMYHeM B ero MOJIeKyJIe Me- 
ro FHCTHAMHA. TakHM 06pa30M, MOsTyueHHbIe Pe3yMbTATHI alOT BOSMOXKHOCTb 
IOUHTb, TO B TPOBECHHbIX ONbITAX MpOHvCXoAus OnNOCcHHTes NenTHAHOH 

a jaMenTHAa KapHosHHa. 
{aK H3BeCTHO, HpOleccbl CHHTe3a NeNTHAHOH CBASH pe3KO TOPMO3ATCA TIpH 
ueHHH OOpasopaHia B TKaHH AT® sjamu, pasoOmaioulMMH j[bIxXaHHe 
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w4 (bocbopuupoBanue. Ilostomy OblIH MOCTABJICHbI OIbITbI C OMHHM H3 Tak) 
aos — 2,4-yunuTpodenonom. Tlomyuenupie pesybTaTpr (puc. 1, B) noKasamH 
uTO A, OOaBeHHbIih B KOHWeHTpanuH 5-10°* M, B 3Ha4dHTebHOM CTeMeH} 
YMeHbIUaJ BKJIIOUeHHe MeYeHOrO FHCTHAMHA B KapHoO3HH. MoxHO, TakKHM OOpasom 
ClelaTb BbIBOJ, UTO CHHTe3 KAPHO3HHA, Tak Ke KaK HW CHHTe3 APyruxX NenTHAUHI 
CBAseH, HaXOJMTCA B SaBHCHMOCTH OT HasIMYMA B TKAHM OOraTbIxX 9HEPrHet CO 
eq MHeHHH. 


OlpeyeleHve aKTHBHOCTH, IpHxXoyametica Ha IMr BbI-eeHHOrO TOCMe XpOMaT 
rpadupoBanuh KapHosuHa. [lomyyenHple JaHHble, MpescTaBJeHHble B TAO. | 
MOATBEPIHIH CileaHHbld HaMH IIpH aHaJIM3e XpOMaTOrpaMM BBbIBO] O CHHTESE 
KaPHOSHHAa B ipenapaTax MBI. Bpwio NOyYeHO JOBOJIbHO Xopomee COBMAaeHH 
BeJIMYHH AKTHBHOCTH KapHO3HHa HM THCTHAMHAa, Mocse ruyqpomusa unenTnya 
Ja HEKOTOPHIX 1po6 MBI paccUHTasH MpOUeHT BKJIOUCHHA METKH. OKa3aJocb, YT 
3a 4 vaca HHKyOallHH B KAPHOSHH BKHOVaOCb OKOMO | % MedeHOrO rHcTHAMHA. 


KapHO3HHa B TleveHH, TaK KaK KOHICHTpallua JuNMenTHAa B 3TOM OpraHe B II 
pas Bbllue, ¥eM B KpoBH (*4). Ilostomy OblmM MOCTaBJIeHbI OMbITbI 10 OHOCHHTES 
KapHO3HHa Cpe3aMH MeYeHH MOJIOJbIX KpOmMKOB. Ham He yqasocb OOHapyxXHl 
BKJIOYCHHA MeYeEHOrO THCTHAMHA B: (OOaBJICHHbI K cpe3aM KapHosHH. Oguak 
(JIA OKOHYATEIbHOrO PeLICHHA MOCTABJIEHHOrO BONpOca HeEOOXOMUMBI aJIbHeuIUIE 
ucceq{OBaHHA. J[oKasaTeMbCTBO BO3MOMKHOCTH OHOCHHTe3a KAPHO3HHA MBILLULAaM 
in vitro moqTBepxyaeT paHee clenaHHbIli BHIBOX (7) O TOM, 4YTO OOpasoBaHE 
3TOrO AuNnenTHLa B OpraHv3Me NPOHCXOANT B MbIUeYHOH TKaHH. ; 

IIpunoury ray6oxyio 61arogapHocth upod. H. A. lOqaepy 3a pyKOBOJCTE 
HM MOCTOAHHOC BHAMaHHe IIpu IpoBexeHuu HacTostleH padorbl. 


Uxucrutyt 6uomornyueckoli u MequuMHCKO xHMuH Tlocrynuso0 
Akajlemuuv Meyqumnackux HaykK CCCP 20 IV 1956 
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# 
B. E. COKOJIOBA u O. H. CABEJIBEBA 


SBEHHOCTH OKHCJIMTEJIBHbIX CHCTEM O3HMOHW H SAPOBOM 
NiWEHHUbI 


(ITpedcmaeaexo axademuxom A. H. Onapuneim 4 VII 1956) 


PaOotamu nawieli na6opaTopuH MoKa3aHO, 4TO u3OHpaTebHOe OTHOWeHHE 
jCAOBUAM Cpefbl MPOABIACTCA Y PACTHTeMbHbIX OpraHH3MOB T1pexye BCero 
M, 4TO OHH H Te K€ H3MCHCHHA BHELIHHX YCJIOBHH BbISbIBaIOT y Pa3HbIxX 
renuii pasJIM4HbIe CBHTH B XOje OOMeHa BemecTB. Tak, TIpH W3yYeHHH BuIA 
TeMMepaTypbi Ha [bIXATeIbHbIM TasOOOMeEH O3HMOH H APOBOM MLWeHHIbI ycTa- 
sJICHO, UTO J[bIXAHHIO STHX POPM CBOHCTBEHHA Pa3IMYHAaA peakIlMA Ha TemMe- 
'yPy, UpH¥em xapakTep pearupoBaHusA Kako H3 HUX OTpaxkaeT Mpucnocob- 
HOCTh K TOMY TeMIIepaTypHOMY pexKHMY, Ha (hOHE KOTOPOPO CKMabIBAaJIHCb 
ocodenHocTH (*). 
Tlanpueiimne HCCe€AOBAHHA TOKasaJiH, YTO MPHCMocoOeHHe TPOWeCcoB JbIxXa- 
1 PaCTHT@JIbHbIX OpraHH3MOB K H3MECHAIONUIMMCHA TeMIepaTypHbIM YyCJIOBHAM 
Jbl WOCTHraeTcaA MyTeM COBMeCTHOrO JeHCTBUA Pa3IMUIHbIX OKCHa3, OTMM4A- 
AXCA [pyr OT Apyra xapakTepOM 3a8HCHMOCTH OT TemHepaTypbl. B yacTHocTH, 
\MOJOB WHTpyCOBbIX (PepMeHTHI OCTATOUHOTO J[bIXAHHA OKAa3aJIMCb Oosee pH- 
COOJICHHBIMH K YCOBHAM CPaBHHTeJIbHO MOHH2KCHHEIX TeMMepaTyp, Maso 
\PONPUATHBIX [Ist LeHCTBUA MeTaJICOLepxKaMUX OKcHas (7). C Apyrok cTopount, 
}ON10K ObINO OOHAPy2KeHO OTCYTCTBHE 3aKOHOMepHOH CBA3H MexKy Temuepa- 
OH C AKTHBHOCTbIO MOMMPeCHOMOKCHAa3bl, TOrla KaK AKTHBHOCTb IHTOXPOM- 
Hla3bl HaXOWuNacb B IIPAMOH 3aBHCHMOCTH OT H3MeHeEHHH TemiepaTypHoro 
<Topa (°). Ha ocHoBaHuH pe3yJbTaTOB 3THX HCCJIeEAOBaHHH MOKHO ObIIO 
eANOMOKUTH, ITO PasIMYHaA PeakIMA MPOWeCCOB JbIXaHHA OSHMBIX Hi APOBbIX 
eCHHIL Ha TeMlepaTypy ompeyesnetca Oe yuacTHA TOM WH WHOM OKCH- 
bI, HH YpPYMMbl OKCHa3 B JbIXaTeJIbHOM Tras00OMeHe STHX (POpM. 
JNA BbIABJICHHA POH OTJCMbHbIX OKCHa3 B J{bIXaTeJIbHOM Tra3000MeHe 
iMBIX HW APOBbIX pacTeHHH MbI MpoOBesH HAO MOCHA Hall H3MeHeHHeM 
MBHOCTH OKHCAHTEIbHBIX (EPMEHTOB O3HMOi, O3HMOli APOBH3MpOBaHHOH 
BOL MICHHIbI B XOfe pasBuTHA pacTeHHii. Kak sapospaa (Jliorecuenc 062), 
( WH O3HMaa (YKpanuka) TMUCHHIbI Obl BbICeHHbI B Oe B OHO 
TO »%e Bpema —secuol 1954 r. Ha done pa3iwunpix Temnepatyp (10 
10°) pasyembHO ompeyeniacb @KTHBHOCTb MeTaJWJICOjeprKallux (bepMeH- 
, — MOHeHONOKCHAasbl, ACKOPOMHOKCHa3bI, IHTOXPOMOKCHJasbl B  Cpe- 
JIMCTbeB (MaHOMeTpH¥eCcKHM MeTOJOM— 10 mormomjeHHio kuCMOposa) 
‘epockujjasbi —B cycnensuH (merogjom Muxauna u BponosunKoi (*)). 
HOBPCMCHHO TIPOBOAMIMCh OMpeseseHHA HHTCHCHBHOCTH {bIXaHHA (oOujee 
<aHHe) H CYMMapHOH aKTHBHOCTH (PepMEHTOB (paBOMPOTeHHOBOTO KOMIVIEKCa 
K Ha3bIBaeMOe OCTATOUHOe JbIXAHHE) MyTeM MOfaBJIeHHA MeTAaJICONepxKalAx 
MCHTOB a3HOM HaTpua. Pa3HocTb moKa3aTeei HHTeHCHBHOCTH OOmjero 
NCTATOYHOO [bIXAHHA OTBEYATa YPOBHIO Tak HasbIBAeMOrO MOfaBdAeMOrO 
<aHUA, T. ©. TOH ACTH MpomueccoB AHIxXaTebHOrO raso0oOMeHa, KOTOpas 
IECTBIACTCA C TOMON[bIO MeTaICOfeprKaNHX OKcHas. Takum oOpasom, 
mma MeTaJuicoqepxKamjux (epMeHTOB XapaKkTepH3s0Baacb Kak I[PAMBIM 
YeIeEIGHHEM AKTHBHOCTH OTJCJIbHBIX OKCHa3, TAK i KCCBEHHO — IO HHTeH- 
HOCTH T1OaBJIANeMOrO J[bIXaHHs. 
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PesyibTaTbl ONpeyeseHH, MOMyYeHHBIE JJIs1 O3HMOH Hi ApOBOH TLICHHIBI, 
MIpecTaBJIeHbI B Tao. 1 


» 


Ta6Oauna 1 


VisMeHenue MHTCHCHBHOCTH jJIbIXaHHA H AKTHBHOCTH OKUCJIHTCJIBHbIX (pepMeHTOB JIHCTbEB 
O3HMOM H APOBOH MMWeHHIbI B XOLe pasBUTHA pacTeHuH 


Terxanue @epMeHTEI 


% Acxop- | Monube-] , 8+ 

= Oomee | Hozan- OctatTouHoe 6uH- Hos- | Bem 

> JIAEMOe oKcH asa |OKcCHa3sa Es x s 3 
BapuautT C @asa pocta — {a a a Se iO oc ee “a Scale ee ooh D 

= ooujero}| pa O2 Ha lr Bel 

3) va O, wa 1 1r cplp. Beca | ppixa- chip. Beca E B28 

a. HHA "ae 

fa 10°] 40° | 10°] 40°| 10°] 40° | 10°| 4v7} 10° | 40°] t0°] 40° 
Osumaa, | 4|Iloapmenve 2-ro a1u- = 
Yxpaunka cTa 219|1034]170|486] 49} 548) 22) 47] 161}0,0/0,0] x 

15|Hauano xyujenna |148}1094} 35)231]115] 865} 76) 79} 95) 0,0)174 3 

30 | Kymenve 177| 710] 38)181{139] 529} 79} 75 | 352 | 273/104) = 

40 . 182| 916(0,(|+54}185} 562/101] 64 | 264} 72) 55} © 

Bhs) - 149\1062! 55/567) 94} 495] 65) 47} 416] 77/0,0) g 
Apopas, | 4| Tloapmenne 2-ro sH- = 8 
JlroTec- cTa 206] 806/0,0/108]209] 698/101] 87| 236] < {0,0} & 
neue 062}15|Hauano kymenna |237| 995} 55}101/202| 894) 85}90| 34] B| 48) & 

30|Berxon B Tpy6xy |195]1122}0,0/440}194] 682}100| 61 | 269) 2] 22 = 

40 | Konowenne 209]4 21710, 0|244|224] 971107] 80| 227] ‘S| 24] 

59 2 242\1106)0,0| 44|246}1065}102| 96 |259| 2g | —| g 


Jlannpie Ta6. 1 MOKa3biBaloT, YTO JOA yuacTHA chepMeHTOB OCTaTOUHOrO 
[[bIXaHUA Y MMWCHHIbI OSHMOH, Kak NpaBHJO, MeHbIe, YM Y MMWCHHIUbI APOBOM. 
9STa pasHuua OCOGeHHO pe3KO BbIpaxkeHa Ha (pone Temmepatypp! 10°. C Apyrou 
CTOPOHBI, pH Tex »%e 10° akKTHBHOCTb MOIMPeHOJOKCHAa3bl OSHMOH TWWeCHHIb 
3HAUHTEIbHO IIPeBbIllaeT AKTHBHOCTb 3TOrO (epMeHTa y MIWEHHUbI APOBOH, 
[lo cpeqHuM JaHHbIM pH STO TemmepaType ypOBeHb OCTaTOYHOrO JbIXaHHs 
y O3HMOH (pOpMbI B MOITOpa pasa HHXxKe, YEM Y APOBOH, TOra KaK AKTHBHOCTb 
NOMMPeEHOMOKCHAasbl OOee YeM B 2,5 pasa BHILIe AKTHBHOCTH TOrO Ke (bepMeHTA: 
y sapopon (Ta6n. 2). 

Ta6mauna 2 


VHTeHCHBHOCTh [bIXAHHA H AKTHBHOCTb OKCHa3 JIMCTbeB O3HMO H ApOBO NMeHHE 
(cpeqHve aHHBIe 3a Ce30H) 


Jprxanue PepmMenTE! 
II = Toumuce- . 
ae OctTaTouHoe HOJIOKCH- ee a Tlepoxcu- 
qla3a aa3a 
pac ee A pe ee | Se ee ee (ee 
Bapwaut 5.ocher 3a 3 MHH. 
‘0 
pat Og Ha 1 r cbIp., Beca}| o6mero pel{O2 Ha 1 r chip. Beca pi co 
Dblxanna 
402%] 402s S09 ZO OS Mae Z0g 1019), 402" || 3.08 | 40° | 40° | 40° 
Osumas, YkpauHka 60 364 | 116 | 599) 66 62 67 0,0 | 258 84 | 22 
Aposaa, JlioTecuenc 062 7 187 | 245 | 683 | 99 65 24 0,0) 265} 0,0} 24 


ComocTaBlaa 3TH JAHHbIC, MOXKHO IpeMOJIOMKUTh , qTO Tipu TIOHH#KECHHHIX TeCM= 
nepaTypax jbIXaHHe APOBOH MWeHMII OOecnewMBaeTCA TIaBHbIM OOpasom cep- 
Me€HTaMH (pslIaBONpOTeHHOBOrO KOMILWI€KCa, TOra Kak VY O3HMOHM B Tex 3Ke YCJIO-~ 
BMAX JOMHHMPYIOUlad POlb MIpHHaeEKUT nomueHONOKcHase. 

CiefyeT OTMeTHTb, UTO Kak B JelCTBUH NOMMeHONOKCHasbl, TAK H B elie 
CTBHH aCKOpOHHOKCHJlasbI He HaGOAaeTCA IIPAMOM 3aBHCHMOCTH OT TeMMepaTypbl. 
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HMOH TIMeCHHIbI He TOJIbKO He BO3pacTaeT, HO 3HaUHTeMbHO CHDKaeTCa, 
Pale cirydaeB (epMenT Bosce mepectaer pa6otath. Y apoBoi mMWeHHUBI 


OBOU, HH y OSHMO MueHHbI. McKmoyenuem aBanetca TlepOKcHja3a, aK- 
fOCTb KOTOPOH IPH MOBbILeHHH Temmepatyppl oT 10 0 40° Kak y O3HMOH, 
HY APOBOH MMCHHIbI BOSpacTaeT TIpHMepHO B nOnTOpa pasa. 
TO KacaeTCH WHTOXPOMOKCHa3bl, TO 9TOT (pepMeHT He Obi oOHapyxKeH Hamu 
7 OSHMOH, HH y APOBOM mueHnubI. Ha cboue 10° ne yyanocp OOHap yXUTb 
B OSHMOH APOBH3UpOBaHHOH. OfHakO onpeseeHHA, MpOBOLMBUINeCA lIpu 
MOKasaH HaJIMyWe UWHTOXPOMOKCHasbl B SAPOBH3HpOBaHHOl mnumenuue 
SaX KYICHHA, BbIXOJa B TpyOKy H B NepBylo NOMOBHHY asbl KOMOWeHHSA 
a3€ NOABJICHHA 2-rO JIMCTa ONpeseNeHuA AKTHBHOCTH ILHTOXPOMOKCHJ{a3bl He 
oyMuch) (Tan. 3). 
| TaOnmuna 3 
MeHeHHe HHTCHCHBHOCTH UbIXaHHH WH AKTHBHOCTH OKHCJIHMTeIbHbIX (pepMeHTOB JIUCTbEB 
O3HMOH APOBH3SHPOBaHHOH NWeHHIUbI B xo7e PpasBUTHA pacTreHult 
eee ere ee aes rear Le Net Us Sy pel AO ee oe er 


Notxanue @epMenHTEI 

L ASE ODS es Liuto- 
| omaB- HH- eHOJI- | XpoM- 
i Oouree | aaemoe OctaTouHoe OKCH- | okcH- | oKcH- Tlepoxcunasa 
4 asa asa qasa (B ma 0,1 1 Je 
®as3a pocta Be OT 3a 3 Madu Ha 17 
pot Oz Ha 1 © cpIp. Beca oe pat Oz Ha 1 © cbIp. Beca AD SACRE) 

HHA 

\ 
10° | 40° | 10° | 40°] 10° | 40°] 10°} 40° | 40°} 40°} 10° | 40°} 10°) 40° 10° | 40° 
Tosssenne 2-ro mucta| 4197/1934] 73} 258} 124]1676] 63] 87] 139] 346 — 
Hayano Kymenua 259/1119) 94) 874} 168] 745} 66) 90 |30,0) 0,0) 241) 0,0/4 2%] 84) 30 44 
KyutewHe, Ha4uaJio BBI- ee j 
| xOa B TpyOKy 226/10411] 39} 94] 187] 917] 83] 94 | 447] 564] 0,0} 0,0 o8 86 15 28 
Komowenne 258}1052) 0,0} 216] 268) 836] 103} 79) 381] 415} 75) 275) a} 145 16 28 
KosloureHue 194]1179] 0,01 160] 2441/4019] 145} 86] 405! 70] 102} 64] = 0,0 19 34 


JaHHbIe 10 WHTOXpOMOKCHJa3e, B COOTBETCTBHH C pesyJIbTaTaMH, MOyueH- 
H paHee Ha AOm0Kax (*), CBHJeTeIbCTBYIOT O TOM, UTO ONTHMYM JleHCTBHA 
O cbepMeHTa pactiouiOx*KeH B HHTepBae MOBbILCHHBIX Temuepatyp. He ucKsio- 
, UTO B pale UCCEMOBAHHL WHTOXPOMOKCH]a3a OCTaBalacb HeOOHAap yKeHHOH 
JIcTBHe TOFO, YTO OMpefeseHHe e€ AKTHBHOCTH IIPOBOMIOCb B Temllepatyp- 
yCJIOBHAX, HeOarONpHATHBIX Aid MeHcTBUA STOrO (bepMeHTa. OfHAaKO C STHM 
3H CBA3bIBATb OTCYTCTBHE IHTOXPOMOKCHa3bl B OSHMOH H APOBOH MMeHHLe, 
‘OJIbKY B JJaHHOM Cylyuae ee He yalocb OOHapyxuTb Hu mpH 40°. Tlopugu- 
y, IUHTOXpOMOKCHa3a, KaK MpaBuJIO, He BXOMT B CHCTeMy OKCHJa3, 
IMMalolyaX YyUaCTHE B [bIXaHHH nienHuu. [loaBsenne ee B APOBUSHPOBaHHOH 
[OH BePpOATHO BBISbIBACTCH KAKHMH-TO CBHraMH B xXOje {bIXaTebHOrO 
oOMeHa 3TOrO depMeHTa, BO3HHKAIOUIMMH B pe3yJIbTaTe APOBH3aHH. 
CABHrH pacmpocTpaHsioTca HM Ha pA Apyrux WoKasaTeyei, MOMyYeHHbIXx 
MIMCHHIbI OSHMOH APOBH3HpOBaHHOHN. Tak, NOMeHOMOKCH asa, He WeMCTBy- 
a pH 40° y o3MMOli HW ApOBOH NMWeHH, OOHapy2xKeHa Mp STO TemmepaType 
MMO SAPOBH3HpOBaHHOH B (pase KOJIOWICHHA, a NOKasaTeJIM AKTHBHOCTH 
> cbepmenta upu 10° y O3HMOH APOBHSMpOBaHHOH MIWeHHIbl SHAYHTebHO 
e, HEKeIM Yy O3HMOH H apoBolH. Bomee BbICOKad aKTHBHOCTb OTMedeHa 
If ACKOPOHHOKCHAa3bI APOBH3HPOBaHHOH MIMeHHIIBEI. 
weyyeT OTMETHTb, YTO TOABJCHHe y OSHMOH APOBH3HPOBaHHOM IpHSHaKOB, 
BOHMCTBCHHBIX O3HMMOM TIMeHHIe, yKa3bIBaeT Ha TO, YTO HacweqCTBeHHaA 
oyja O8HMbIX pacTeHui, XOTA H He MOBepraeTcd KOPeHHOH MepecTporixe, 
BOSJICHCTBHeEM APOBH8allMH, HO B KaKOW-TO Mepe paciliaTbIBaeTCA STHM 
2HCTBHEM. 
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IIpu conoctTaByieHHi moKa3saTeel, XapakTePH3YyIOWHX YPOBeHb NoOaBuJAe- 
MOFO J[bIXAHHA C AKTHBHOCTbIO MeTAJIJICOMepKallUX OKHCJMTEbHBIX PePMeE- 
TOB, OOHapyXKMBaeTCA sBHOe HecooTBeTcTBHe. B paye cuydaeB pH OTCYTCTBUh 
WIM Kpalive NOHWKeHHOM HHTCHCHBHOCTH NofaBAAeMOro [bIXaHMA HaOsOAael 
CA BbICOKaH AKTHBHOCTh MeTasIcoyepxKamux oKcuyas. M, naodopot, Hapsany 
C BbICOKHM ypOBHeM TOaBsIseMOrO [bIXaHHA OTMeYaeTCA Cj1aOad AKTHBHOCTS 
WJIM MOJIHOe OTCYTCTBHe MeTasICOqepKanux OKcHAas. J[pyruMu cNOBaMH, HaM 
He yJasloCb yCTaHOBHTb HHKaKOH 3aKOHOMepHOM CBASH MexKAy HHTCHCHBHOCTbW 
MOaBAeMOrO J[bIXAHHA M AKTHBHOCTBIO NOMMPeHOMOKCHAsbI, aCKOPOHE- 
OKCHa3bI H MepoKcuasbl. | 

TIpwuyunpt HaOsoyaemoro HeCOOTBETCTBHA OCTaIOTCA TOKa HeH3y4eCHHBIMH, 
Moxuo sib MpeqnonaraTb, YTO a3Hy, HaTpHA, OyyYH MHrHOUTOPOM 10 OTHO- 
I€HHIO K (ePMEHTaM, COJep2xKalHM B MpocTeTMYeCKOM pyle TaKeIble MeTaI 
Jibl, BbICTYHaeT B POH AKTHBaTOpa 10 OTHOMCHHIO K PePpMeHTAM OCTATOUHONO 
qeixanua. []pumepbi Takoro poja JelicTBuA MHTHOMTOPOB BCTpeyaloTca B OO sac 
u3yueHHua jerugpa3s. Tak, cormacuo Jlemwapy u J{uKcOHy, aKTHBHOCTb psaja 
cbepMeHTOB JlerHypa3sHoro KOMIMJIeKCa He TOJIbKO He MOaBJIAeTCAH, HO JaxKe 3a- 
MeTHO MOBbILUaeTCA MOX BosqeucrBuem KCN. 

Orcioya cefyeT, YTO JIA XapaKTepHCTHKH CTeNMeHH y4aCTHA OTJeCJIbHBI 
(pepMEHTOB B ]{bIXaTCJIbBHOM Tas00OMeHe pacTeHHl cueqyeT C OONbIIOH OCTOPOX- 
HOCTbIO MOJIb3OBaTbCA JAHHbIMH, MOJIYYCHHbIMH IPH COBMECTHOM OlIpejeJieHHy 
OTJCJIbHbIX YTPYNI bIXaTeJIbHBIX (bepMeHTOB C TpHMeHeHHeM HHTHOMTOPOB. 
Heo6OxoquMo y4HTbIBaTb, UTO yCOBHA JelicTBuA CbepMEHTOB B XKHBOM KJeETKE 
3HAUYHTCJIbHO CJIOKHEe, YEM B MOJEJIbHDIX OMbITAaX. KarkKyblii U3 STAMOB CTOMb 
CIOXKHOFO Mpowecca, KaKHM ABJIAeCTCA [bIXaHHe, CBA3AH C JlelHCTBHEM OTJCJIbHBIX 
rpyln B3aMMO3aMeHAeMbIX (epMeHTOB..BKsOYeHHe KaxKOrO U3 STUX CPeEPMCHTOB 
B [bIXaTCJIbHbI TasoOOMeH OlpesesneTcaA B MepBy!o OYepeb KOHKPeTHbIMH 
YCIOBHAMH cpefbl. B cBa3H C STHM Ha MoKa3aTeAX JONM yyYacTHA TOrO HIM 
MHOrO [bIxXaTeJIbHOrO (bepMeHTa B Tpomecce AbIXaHHA MOFyT CKa3bIBATbCA YCJIO- 
BHA, B KOTOPHIX IIPOBOJUMTCA OMpejeJIeHHe AKTHBHOCTH (bepMeHTOB — Temmep 
Typa, cmocoO nogaBseHuA CONYTCTBYIONLMX PEPpMeHTOB, cloco6 npe_BapHTedb- 
HOH OOpaOoTKH MaTepviana u Mp. 

Tlomp3yemca ciyyaeM BbIpasHTb OmaroyapHocTs mpod. B. A. PyOuny 3a 
MeHHble yKasaHuA NO HacToOALeM padore. 


Vucrutyt 6voxumuu um. A. H. Baxa Ilocrynuao 
Akajemuu nayK CCCP 16, Ae LQ5S 


UWMTHPOBAHHAS JIMTEPATYPA 
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Wornane Akagemun Hayk CCCP 
1956. Tom 141, Ne 4 


TEOJIOMH fl 
C. B. HAKOJIAEB 


PACHPEJEJIEHHE JJOJIOMHTA B H3BECTKOBO-JOJIOMHTOBBIX 
NMOPOJAX CAMAPCKOH JIYKH 


(ITpedcmaeaeno axademuxom H. M. Cmpaxossim 25 VI 1956) 


| Pacnpejenenne OOMuTa B U3BeCTKOBO-JOJIOMHTOBBIX MOpojax BepXxHero 
ipOoHa = Camapcxoii JlyKu ussmoctpupyetca rpaduxom. Coyepxanne 
MIOMHTa OlpejeeHO COKpanleHHbIM XHMHYeCKHM aHamu30m B MuctuTyTe 
OjorMueckux HaykK AH CCCP. [Ipo6nr a anamu30B oTOupasucb paBHOMepHO, 
pes Kaxkypie 0,3—0,5 M NO BepTHKaJIH H3 pa3pe30B, BCKPbITbIX pasBeOUHbIMH 


Yucno aHanus306 (abc.) 
Yucno ananus0b 6 npouenmax 


: 0 . : y 
| 20 40 60 80 100% 
Codepanue Gonomuma 


Puc. 1. Tpabux noctpoen no jannem 4200 ananusos. CnsomHad annus 
xapakTepH3yeT aOcOsIOTHOe UHCJIO aHAIH30B, NYHKTHPHaA — YHCJIO AHAH30B B 
mipomenTax 


pIpasoTKaMH BO MHOrHx TOUKaxX CamapcKoit JIyKM OT SLOAOHOBCKOrO MeCTO- 
wKeHHA WO CoKombux rop. 
Ha rpaduke oTversHB0 BbIJeJAIOTCA TPH MAKCHMYMA, COOTBETCTBYIONIHe HaH- 
lee PaclpOcTpaHeHHbIM HM MMHepasormyeckH OOOCOOsIeHHbIM THNaM TMOpol. 
2pBhIM MAKCHMYM XapakTepH3yeT NOpoOsbl, COfepralue MeHee 5% jomomura; 
‘po — Mopogbl, cofepKanyHe 75—90% jONOMHTa HU TpeTHH — MOpojpl, co- 
pxKarnHe 93—97% yonomuta. He BomleyqmmHe B yKa3aHHble MAKCHMYMBI MOpO/bI 
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paclipocTpaHeHbI 3HaYHTebHO caOee MH OOpasyioT MOCTeNeHHBIM Mepexoy OT 
WHCTbIX H3BECTHAKOB 0. C1Ia6O H3BECTKOBHCTHIX JJOJIOMHTOB. 

Ha rpacduxe npamow oOTMeyeHO H3MeHeHHe yJebHOrO BecCa MOpoOy B CBA3H 
C H3Me€H€HHeM HX MMHepasorwMyeckoro cocTaBa. OTa JMHUA XapakTepu3yer 
CpeqHHe 3HaYeHHA YebHOrO BeCa, NOJCYMTAHHbIe 10 AaHHbIM 660 aHamH3os. 
[pacduKkom He yUHTbIBaeTCH HepaCTBOPHMbIli OCTaTOK TOpok, coyeprxKaHHe KO- 
TOporo He npeBbluaeT 1% Hu peqKO 2% H BJIMAHHe KOTOPOrO Ha BEJIMYHHY yJeub- 
Horo Beca MeHbIue OWMOKH onpeseneHua. Ja NOpoyq OfMHAKOBOrTO MHHepawio- 
rMYeCKOrO COCTaBa OTKJIOHCHHE yJeJIbHOrO Beca OT CpeHUX 3HaveHHH OObIyHO 
He lpeppnuaeT + 0,015. 

JlaBpaa warmayHyIO KapTHHY KOMMYeCTBEHHOTO pacmpeseseHHA ONOMUTA 
B H3BeCTKOBO-OJIOMHTOBLIX MOpogax Camapcxon JlyKu, rpacduk mosBomser 
TaKKE ONPeeATh CPeHHHH YCMbHbIH BeC TOPO Cc pa3sHUHbIM cosepxKaHHeM 
NOJOMHTa H, HaOOOpoT, CYAHTb NO BeHYMHeE yembHOrO BeCa O KOMUeCTBE 
AOMOMUTa B MOpoye. Pacnpeqenenue AOOMHTAa B KapOoHaTHBIx MOpofax Camap- 
cKou JlyKu CueqyeT YUIHTHIBATh HU IPH KNaccHpuKalN STUX MOpOA MO MHHEpawo- 


THYeCKOMY COCTAaBY. 
Ilocrynus1o0 
22 VI 1956 


Jloxaaye Akagemun nayxk CCCP 
1956. Tom 114, Ni 4 


PEOJOrHA 


YW. H. TOMCOH 


30NIPOCY O WHKJIMYHOCTH B PA3BUTHH NOCJIEHW)KHEMEJIOBOrO 
MATMATU3MA B BOCTOUHOM MPHMOPbE 


(ITpedcmaéaexo axademuxom A. I’. Bemexmuneim 22 VI 1956) 


Meszosolickanh ckslaquaTan OOacTb CuxoTs-AHHA BbITAHyTa B CeBepo- 
‘TOUHOM HallpaBJIeHHH BOb NOOepexba SnoOHcKOrO Mops. 
‘SaMbikaHHe PeOCHHKJHHAIH 3]{eCb MpOHB3OMIIO B CepequHe Mesa, Mocme yero 
JaJICAH JWIMTeIbHbIM NepHO WHTeHCHBHOM MarMaTHYeCKOH jleATesIbHOCTH. 
CJIEQHHE NPOABJIGHHA ByJIKAHH3Ma B Kpae HMEJIH MECTO B YeTBEPTHUHOe BPeMA. 
‘9TOT NepHO 3HaYHTebHad YaCTb TeppuHTOpHH BocTOUHOrO IIpumopbsa OKasa- 
*b NE€PEKPHITOH MOLLHbIMH MOKPOBaMH J1aB, KOTOpble OOpa3yroT nosc, MpoTa- 
AIO HHCA BONb MoOepexkbaA SMOHCKOrO MOps. OHOBpeMeHHO MecTaMu 
JHCXOJHJIO HAKOMJICHHE OCAOFHBIX TOU, KOTOpble, OHaKO, (OPMHPOBaJIHCb 
lb B MpefeiaxX OTJeIbHbIX H30JIMPOBaHHbIX Jlenpeccui Tula HaJloxXeCHHbIX 
Jib]. 
Monoypie ocajouHbie H BYyJIKaHOreHHbIe TON roro-BocTouHoro IIpumoppa 
(BEPriHcCb OTHOCHTeIbHO CaObIM JHCOKalWAM, MHTCHCHBHOCTb KOTOpBIX 
eCHbUIaeTCH BBepxX 0 paspe3sy. MuoweHosBple MH BBINeIexKAauLHe OTJOKeEHHA 
1eraioT ye pakTHYeCKH TOPH30HTaJIbHO. 
Wsyyenve KOMIIIeKca MarMaTH¥eCKHX MOpoy, H B OCcOOeHHOCTH CTpaTurpa- 
W BYJIKaHOreHHBIX TOMM, BOcTOUHOrO TIpumMoppa nosBonHN0 M. A. @asop- 
IH BbIABHTb 3AKOHOMeEPHOe H3MCHEHHE COCTaBa H3Bep2XeHHbIX MOPOA BO Bpe- 
au. [locequee BbIpaxkaeTCA B MOCTeMeHHOM TepexoOje OT OCHOBHbIX JlaB K Cpej- 
M WU KHCJIbIM BBepX 0 paspesy H 3aTeM B pesKOH CMeHE KHCJbIX U3JIMAHUE 
4OBHbIMH. M. A. WaBopcKOl HaMeveHO TpH MOMOOHIX WHKsa: 1) BepxHeMeJO- 
4, 2) BepxHemejloBoi — nameoreHoBbili H 3) HesaBepleHHbIi, HavaBlMlica 
Heoreue. 
Tlosxe T. M. BaacoBpim Opli0 OTMe4eHO CYLeCTBOBaHHe J[BYX 3aBepIWeHHbIx 
2THYHbDIX MArMaTHYeCKHX IHKJIOB. 
Tlonyuenupie 3a mocequue rogbl JOMOIHATeIbHbIe MATepHaJIbl NO CTpaTurpa- 
WM MOCJICHM2KHEMEJIOBBIX TOM 1oro-BocTOUHOrO IIpHMopbaA NO3BONAIOT pac- 
oTpeTb BOMpOC O WHKJIMYHOCTH B pa3sBHTHH MarMaTH3Ma Ha HOBOM OCHOBE. 
Hamu B 1953 r. Obim0 MpoBeyeHO H3YYeHHe TPeTHYHBIX OTJOMKeHHH B PaHouHe 
\HYMHCKOH Jempeccuu u B Oacceiue p. [Ixycyna, re MOUIO[bIe TOMMH NOTyIH- 
BeCbMa MOMHOe H WHpOKOe pa3sBUTHe. Paspe3 MOJOJbIX OTNOKEHHH STOrO 
ffoHa XOpOUIO comocTaBHM c paspe30M Ta,yliHHCKon enpeccui, H3ydaBlHM- 
A. H. Wepctiokom, a 3atem C. A. My3piuieBbim, H C pa3spe30M TpeTHUHbIX TOMI, 
icaHcKoro paliona, onucaHHpm IT. M. BuwacoBpi. 
OTH HOBDIC JaHHbIe MOSBONMAIOT NOMOMHUTh CXeMbI CTpaTHrpapHH BepXHeMe- 
BbIX — KaiiHo30ficKux Tom, TIpumoppa, cocraBnenupie M. A. PaBopcKou 
Tl. H. Kponorkunpm. ; 
OxapakrTepu3yem KpaTkKo OO0OmjeHHbIH paspes NOCMereOCHHKJIMHaJIbHOM TOM 
o-socrounoro [Ipumoppa. 
_B uwxKuel YacTH paspesa MOcMereOCHHKJIMHAIbHbIX TOV, 3aseraeT TOPHSOHT 
PPUPHTOBHIX JAB, USBECTHBIX MO HaHMeHOBAHHeM CHHAHYHHCKOH CBHTHI. 
‘a TOMA HeCOrmacHo nepeKpblBaeTcA KHCAbIMUM 9scppysHBamMu Oupruickoro 
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Komuekca. Mectamu Kucuble acbtpy3HBbI NOACTHMaIOTCA NeCYaHHKaMH WH KOHTJIO- 
MepaTaMH [apTH3aHCKOi CBHTbI, COfeprxKallel Popy, KOTOPad OTHOCHTCA Pas- 
JIMUHbIMH HCCIeOBaTeIAMHM WIM K CCHOM@H-TypOHY HWW K JaTCKOMy sApycy. 
Tlopduputst mpoppiBarorca MOHIOHHTOMamMH B LleHTpasbHOM CuxoTs-AHHe 
(no 9. I. Usoxy) u rpanuTonyamu BCyA3yXHHCKOM paoHe. Kucapie acySHBbl 
TI€peKPbIBalOT 3TH MHTpy3HH. B BepXHUX YacTAX paspe3a MOM[HOM TOJIMH KHC~ 
JIbIX aty3HBOB MW ux TypoB OueruucKoro KommseKca B. A. SLpMOstoK BbIJeJAeT | 
TOpH30HT claHueB u TypOB c @sopolk aTcKOrO sApyca (TaxoOuHCKaA CBHTA€). 
Bepxuue wieHbl paspesa OubrvucKorO KOMIJIeKCa, MepekpbIBaroulHe TaxOOHH- 
CKylO CBUTY, OTHOCATCA y2Ke K Hu3aM NaeoweHa. 

Ha kucupix sdiysupax OJbrHHCKOrO KOMMJIeKca C pa3MbIBOM 3aJIeraloT 
TaJeOUeCHOBbIe AHJC3HTHI HM JallHTbl, MMCHYIOWULHeCA B PaSHbIX FaHoHaxX CaMaprHH- 
cKoli uu TepHelicko ceuToli. MecramH aHfesHTbl NpopBanbl H MeTaMopiHsH- 
pylorcd IpHMOpcKHMH TpaHMTOMAaMH, MpefcTaBNeHHbIMA TpeMA TMocse,O~ 
BaTeJIbHbIMH (pa3aMH — MOHILOHHTOB, HOPM@JIbHbIX TpaHHTOB HM aJIACKHTOBbIX 
rpanutos (no M. A. ®apopcxoii). Jlorpanurubie MaccuBbl radOpo Npexnos0xKH- 
TeIbHO SABMAIOTCH xKepNOBOK dauvell aHnfesHTOB. j 

Tomula uNapuToB, AMMapuTo-AauHTOB u ux Tydos (pation Taqywunckon Te 
IIpecHH) MeCTaMH JIOMKUTCA Ha Pa3MbITyIO MOBePpXHOCTb NPpMMOPCKHX TpaHHTo- 
HOB HW COJepXKUT rasIbKy NOCeAHHX. ITa JOBOJIbHO TecTpas MO cocTaBy TOJIL 
BbIJeIACTCA TO HaMMeHOBaHveM OoronosbCKOH CBHTbI, SOMWCHOBbIX KHCJIbIX 
apy3HBoB, BepXHe-BaHYHHCKUX spPPy3HBoB U T. A. XapakTepHbIMH WieHaMy 
KOMIIJIeKCa 9OLLCHOBbIX KHCJIbIX IPPY3HBOB ABJAIOTCA OOCHAHAHbI, CbepOJIMTOBBI 
JIMMapUTHI, TYpoaBbl U MensoBble Typb!. HepezKo 9TH NOpoAbl cofepxKaT BKpall- 
JIQHHHKH HW OONOMKH BOJAHO-IIpospayHoro CaHvAHHa. 

Ha sappy3upax OoronosbcKOH CBUTbI B palione TayyuIMHCKOM JenpeccuH 3a- 
JieraeT TaK Ha3bIBaeMad HVWXKHAA YrsIeHOCcHaA TouMa Cc ZOWeHOBOH dsopon. 
Ee anamoroM BepOATHO ABJAeTCA HAa3HMOBCKax cBuTa 1oxKHOrO IIpumopba. 
Bole 3aleraeT NOKPOB MHHJaJIeKaMeHHBIX Oa3aJIbTOB H AHJeC3HTOB, BbIJeJIAO- 
muxca B LlextpambHom CuxotTs-AmuHe oj, HAMMeHOBaHHEM KY3HEILOBCKOH CBHUTEI. 
AnadoraMHi Ky3HeIOBCKOH CBUTbI ABJIAIOTCA aHe3SHTHI p. Banunna uv p. Tayyuin. 
AnjesuTo-6a3aJIbTbl MpopblBaroTca B cpefHem CuxoTs-AmMHe MeJIKHMH TeJlaMH 
rpaHOZHOpHT-Nop*PupoB HW HeCOrmacHO NepeKpbIBaloTCA OcagOUHOH yrsieHOCcHOM 
TO/MeH, coqepxKalleh Puopy s0ueH-omuroueHa. HwxKHAS YacTb STON TONUI CO- 
CTOMT M3 rpyOooOJIOMOUHBIX PHTMHYHBIX OTJOKeHHH, a BEPXHAA MpeycTaBsena 
IIPeEHMYIWeCTBEHHO TIMHHCTHIMH OCaKaMH. OTH OTMOKeHHA WMPOKO pa3sBHTbl 
B Mpegeax BanunucKon jpenpeccuy; B lOxkHom IIpumopbe on BbijesAIOTCA NO 
HaMMeCHOBaHHeM TOCbeETCKOM CBHTbI. OHOBpeMeHHO C rpyOOOOJOMOUHbIMH OT- 
JOXKCHUAMH STOK TOMA POpMHPOBaJICA NOKPOB AalUTOB, NOJYYH BUM HavOOdb- 
mee pasBuTue B palone TafyuimHcKolH jempeccun. 

DOUCH-ONHTOWCHOBbIe OTMOXCHHA NepeKpbIBAalOTCA JIMMAapHTaMu Mu Mepecsa- 
MBaloTCA C HAMM B BEpXHHX YacTAX pa3spesa. PopMHpoBaHHe JIMMAapHTOB HM UX 
TyoB NpoyouKaslocb B BepXHeM OMroweHe, Mpuyem B IOxHOoMm IIpumopbe on 
NepecauBaioTcA C PIMHHMCTHIMH OTJIOMKCHHAMH Halex MHCKOM CBHTHI. 

Boule wecormacHo 3asleraioT OTJOXKeHHA MMOWeHOBOH ycTb-aBbIqOBCKOM 
CBHTHI, lipeCTaBMeHHbie B HHKHeEM YaCTH NecuaHHKaMH VW B BepxXHelt — JIMTHH- 
TaMH. QTa cBuTa Bpietena I. M. Bnacossim B [Oxuom IIpumoppe. OguoBos- 
PacTHbI C STHMH OTJIOKCHHAMM TaK Ha3bIBAeMble CHXOTS-aJIMHCKHe aH]e3HTO- 
Oa3aJbTbI, KOTOpble To Janubim I. M. Baacopa mectamu mepecanBalorcs ¢ OT- 
JIOXKCHUAMH YCTb-JaBbIJOBCKOM CBHTHI. 

Pa3pe3 TpeTHUHbIX OTIOXKeHHi 3akaHUMBAeTCA PTpyOooOJOMOUHBIMH OTsORKe- 
HMMM UM MeOBbIMH Typamu cytpyHcKoK cBuTHI. B yveTBepTH4uHOe BpeMA CHOBA 
MMeJIM MeCTO H3IHAHUA OasasbTOB. | 

IIpupeqennant cxema crpaTurpapun nocnereocHHKIMHAaNbHBIX TOM, 1Oro-_ 
BocTounoro IIpHMopbaA No3sBONAeT BBINCIHTb cCueyioulMe 4 3aBepleHHEIX — 
MarMaTH4eCKHX IWHKIA: ‘ 

1. BepxuemesioBoll — naneoueHoBblii WHK, HavaBUIMNicA H3sIMAHHeM nopdu- — 
PHTOB, KOTOpble IpOpBaHbl MACCHBaMH MOHILOHHTOHAOB. SaTem cyleqoOBaso NOs: — 
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iTHe (pasmpis). nxn 3apepmimuaca cbopMupoBaHvemM To KUCHEIX appy3u- 
B OsbrvHcKoro KommueKca. 

2. Ilaneonen-30NeHOBbIt WHKN Hauamca mocae qucnoKkannit HM pa3MbIBa lpe- 
IMyule TOU H3IMAHHeM aHJesHTOB UM alluTos TepHelicKoli (camMaprHHckon) 
THI. SaTeM CIEMOBaIO BHEApeHHe Tpex has TIPpHMOpCKHX rpaHHTOH,OB — MOH- 
SHHTOB,. HOPMAJIbHBIX HW AJIACKMTOBbIX TpaHHTOB, KOTOpble mocse MORHATHA 
pasMbiBa OblWIH MepeKpbITbI TOMMeH IHNAapHTOB u JIMMApHTO--aHTOB 30LeHA. 

3. DOWeH-OJMPOWeHOBLIM WHKII Havasica H3MAHYEM Oa3aJIbTOB HW aHe3HTOB 
YSHEIOBCKOH CBHUTbI, KOTOpPble IIPpOpbiBaloTcA B cpeqHem CuxorTs-AmMHe MasbiMH 
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Puce. 1. Cxema UMKIMYHOrO CTPOeHHA MOCJIeEPCOCHHKJIMHAJIbHbIX TOJIUL rOro-BO- 
crounoro IIpumoppa. / — Konrsomepatbl, 2 — necuaHHKH, 3 — rJIHHHCTbIe OTJO- 
Kenna, 4 — 6a3anbTbl, 5 —anyesuTbl, 6 — AauurTbl, 7 — HMapuTbl u ropdupyl, 

8 —rpanutoump, 9 — ra66po, 10 — noBepxXHocTH pa3MbiBa 


T V7N7 
B=7)6 IND A7 


| 
q 


HTpy3HAmMu rpanoqHopuT-nopdupos. Kysnellopckad CBUTa NepekpbiTa TOKpo- 
oM JlaunTos. B omurouene Opiia ccbopMHpoBaHa TONULa JIMMapHTOB H UX Tyos. 
4, Muoitien-ninuoneHnoBpii (HeoreHOBbIH) WHKJI HavaJICA MOCJIe PaSMbIBa HH2Ke- 
exKalllero KOMMIeKca H3JIMAHHeM aHje3uTO-Ga3abToB. K sToMy MarmaTuue- 
KOMY IHKJIY BepOATHO OTHOCATCA CaMble MOJIOJbIe B IIpuMopbe MesKHe HHTPy- 
HM IWleOUHbIX rpanuToB. B s3aBepweHHe WHKsa Obl CPOpMupoBaHbl MuNapH- 
OBbIec MemOBble Tydbl cyHiyHCKOH CBHTHI. 
| TlaTpii He3aBepUIeHHbIM MarMaTHYeCKHH WMKJI HavaJicA B YeETBEPTHYHOe BPeMA 
3IMAHMeM Oa3aJIbTOB. 
| OcagouHble OTMOMKeHUA MOCMereocHHKAMHAMbHOrO TepHoya, Kak 3TO ObIsO 
mepBbie oTMeyeHo I’. M. Baacospim, TakxKe OOHapyXKHBaIoT WMKMINYeCKOe CTPoe- 
we, BbIpaxKaiolleech B TMOCTeMeHHOM YMeHbINeHHH KPYNHOCTH KJlaCTHYeCKOro 
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MaTepHaJla BBepX IO paspesy, NpHYeM IWMKJIbl CeMMMeHTALHH COBMAaaloT BO Bpe- 
MeCHH C IMKIaMH pasBuTHA MarMaTu3Ma (cm. puc. 1). Te 4 apyruve onmpefens- 
JIMCb, TAKHM OOPa3OM, \eAMHbIMA PHTMAMH TeKTOHHYCCKHX J[BHKeHHH. 

K 6143KHM BbIBOJaM, KaK HAM CTaJIO H3BECTHO H3 yCTHOrO COOOMIeHHA, NpH- 
WeJI B Moculequee Bpema TakxKe 1. M1. Bepcenes, JeTasbHo H3y4YHBLIMM CTpaTurpa- 
(PHIO MOWIOABIX TOW, OcO6eHHO 1oro-3sanagqHoro IIpuHmopbs. Ero BbIBOAbI NOJ- 
TBepKaloT BbIepXAHHOCTh IMKJIOB MarMaTH3Ma Ha JOBOJIbHO OOWIMPHOH Tep- 
puropun IIpumoppa. 

PaccmMoTpeHHad OCOOeHHOCTh pa3BHTHA MarmMaTH3Ma toro-BocTouHOoroO IIpu- 
MOpbA MO3BOJIAeT CileslaTb HEKOTOPble BbIBOYbI. [TpeqcTaBsAeTCA HECOMHEHHbIM, 
YTO Sc*Py3HBHbIM H MHTPy3HBHbI MpOWMecchl ABAIOTCA ()a3aMH eAMHOFO HalpaB- 
JIGHHO Pa3BHBatollerocd MarMaTHYecKOrO WMKJIa, MPHYeM HHTPy3HBbl OObITHO 
BHEAPAIOTCA MOCe H3MAHHA OCHOBHBIX HM CpeHHX J1aB, HO JO POpMHpoBaHHA 
MOKPOBOB KHCJIbIX appy3HBOB, H 3AaHHMAalOTIPOMeKYTOUHOE MONOKeHHE NOKHCIOT- | 
HOCTH. CyleqOBaTeJIbHO, HET OCHOBaHHH UpeflolaraTb CyllecTBOBaHHe ocoboro 
MHTPy3HBHOrO WHKa WH OObeAHHATh HHTPY3HBHbIe (a3sbl Pa3sJIMUHbIX IWMKIOB 
B rpyllly NpHMopcKux rpanuTouyos. Mpbl ipeqmaraeM coxpaHHTb HAMMeHOBaHHe 
«IPHMOPCKHe YpaHHTOHAbl TOJbKO 34 TPpeMA HHTpy3HBHbIMH (pa3samu 2-Fro 
WHKIa, He IIPMYMCIAA clofa PpaHOAHOpHT-NopupoB UU WeOHbIX TpaHHTOB 
3-ro wu 4-ro WMKMOB. 

Tlocequee BpeMa yCTaHOBseHO, YTO Cysb~uAHOe OpyeHeHHe B BOCTOUHOM 
IIpumMopbe pacnpocrpaHseTcaA B 3OIeHOBbIe KUCsIbIe adpy3HBbI HU aHesuTo-6a- 
3aJIbTbI KY3HEIMOBCKOM CBHTbI, YTO CBUJeTeJIbCTBYeT O IPHYpOUeHHOCTH opyye- 
HeHHA K 3-My MarMaTHYecKOMy WHKJy HW pa3soOlNleHHOCTH BO BpeMeHH OpyyeHe- 
HAA HW MPHMOPCKHX TpaHHTOHAOB, OTHOCALLAXCA KO 2-my IHKJIy. 

CpaBHeHHe MarMaTHYeCKHX WHKJIOB HO3BOACT BLIABHTb Pa3JIMUHy}O CTeMeHb 
MpOABJICHHA pasHbIX cpa3. Tak, HampuMep, MepBblit WHKM OTAMYAeTCA MODLHBIM 
Pa3BUTHEM KUCJIbIX aiy3HBOB, BTOpoli — dopMHpoOBaHHeM KPYIHbIX MaCCHBOB 
rpanuToujos. B untpy3uBHyio (a3sy TpeTbero WHKsIa POpMHPOBaNHCh MaJIble 
HHTPy3Hu rpaHoqMopuT-nopdupos. Takum o6pa3oM, MaJible HHTPy3Hu HW HHTpy- 
3HHM OaTOMMTHYeCKOrO THA pa3OOleHbI B Mpelemax pa3vIMUHBIX Mar- 
MATHYeCKHX UWHKIOB. MuTepecHoO Take OTMeTHTb, YTO OCHOBHbIe 2ipy3HBbl 
OObMHO OTAeNeHbI NOBEPXHOCTAMH HeCOrMacHA OT MOACTHIAIOUNX H HepeKpbIBalo- 
WKHX TOM. B sTHx MOKpoBax HaGmOaloTCH TakxKe BHYTPeHHHe MOBepXHOCTH 
pasmbiBa. Kpome Toro, W3sIMAHHA OCHOBHBIX JlaB COBMajaioT WIM Yepeqy1oTCA 
BO BpeMeHH C HaKOMJeHHeM rpyOOOOMOMOUHbIX TOM. Bee sTO CBuseTebCTBYeT 
06 OcoOeCHHO HHTEHCHBHEIX AudpepeHIHaIbHbIX [BUXKeHHAX B nlepHoy, POpMHpo- 
BaHHA OCHOBHBIX 9ppy3HBoB. 

OOpatlaeT Ha ceOA BHUMAHHe TakKxKe HECOBMaleHHe TEKTOHHYECKHX WHKJIOB 
B IIpumopbe c nogpasyqeienuamu reoxponosoruueckol wikavbl. IIpuunnon 
3TOrO, BO3MOXKHO, ABJIACTCA HeCOBMAaeHvWe WHKJIOB THXOOKeaHCKOrO TOACca 


c eBponeHcCKHMu TEKTOHHYECKMMH WMKJIAMH, HJIM Ke HETOUHOCTb ONpeeJIeHHA — 
BO3pacTa HEKOTOPHIX CBUHT. 


Ilocrynuno 
23 IV 1956 
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1Tl. H, Kponorxkun, Bonpocsi reosioruH Asun, 1, 1954, erp, 736 2M. A. @a- 
Bopckas, Hsp..AH CCCP, cep. reos., Ne 3 (1950). penne ome 


HToxuagn Akagemun uayr CCCP 
1956. Tom 111, N 4 


[PEOJIOPHA 


B. H. TY)KHKOBA 


\MHOTHNHbBIE 9Y3HBbI WH MAPOKJIACTHYUECKHE fMOPOJIbI 
BYJIAHALWW-EJIKHHCKOrO BACCEHHA 


(ITpedcmaeaexo axademuxom A. I. Bemexmunoim 22 VI 1956) 


Ha upuseraromei K Ypamny TeppHTopuu — B palione Cepepuoro u CeBepo- 
crouHoro Kas3axcTaHa — HH?KHeMe3s030lCKHe atppy3HBbl H3BeCTHbI jaBHO 
padotam H.T. Kaccnua(*) u A.V. Toxoesa(?). B 1949 r. 06 orkppiTun adbdby- 
BHBIX MOpO B 1OPCKHX OTMOAKeHHAX WeHTpadbuHolk uacTu Typralickoro mpo- 
Ba cooOmuna A. T. Bep (%). 

Ha BocTouHOM cKJIoHe cOOcTBeHHO YpaJia HamMuHe sdpysuBoB KaiHorul- 
ro oO0IMKa ycTaHoBJieHo BHepBble 3. M. CutHukosoli (‘) B UennsOuuckom 6ac- 
4He. HeckobKO o3qHee B MevaTH MOABHJIHCb ellie Ba coobmleHua (5, °) 
BeTpeve KaHHOTHMHBIX sdPpy3HBOB B Apyrux palHonax UensOunckoro 6ac- 
dua. 

[ina socrouxoro ckslona Cpequero Ypana Hanw4uHe H3BepKeHHbIX H MHpoO- 
ACTHYeCKHX MOPOJ HHKHeEMe3O38O0HCKOFTO BOspacTa ABJIAe€TCH MepBbIM yKa3za- 
eM Ha IIpOsBJIeHHe MOJIONOH BYKaHHYeCKOM JeATeJIbHOCTH B 3TOH YacTH 
yaa. 

| lo HacTosljero BpeMeHH HeKOTOpble FeOJIOTH CKJOHHbI ObImH OObACHATE 
peculauBaHHe sdPy3HBoB c oOcaO4UHbIMH Topogamu B Bywanaui-Eakuuckom 
cceline Kak BCTpedy KPyNHBIX rviblO WuaOa30B cpeqH IpOAyKTOB NepeoTsox*Ke- 
(9 JOYrNeHOCHOH KOPbl BbIBeTPHBAaHHA, Apyrue %*Ke BbIfeAMM Takve MOpospl 
OCOOy1i0 PasHOBHAHOCTb MeCTPOUBeTHBIX OTJORKEHHH NO HasBaHveM <«j{Mabaso- 
IX TpayBakk», a TPeTbH Mpwuncaain HX K Nopbupuram u Tybobpexuuam 
\MeOZ0HCKOrO BOspacTa. 

K HacTosliemMy BpeMeHH B Iipefenax Bysanau-EmkuucKkoro 6accelina mpo- 
/peHo CBbIle 25 CKBaxKHH, BCKPbIBLIHX sdppy3HBHbIe H MMpoKMacTHuecKHe 
WIOMOUHbIE MOPOJbl, MepecsanBarolvecHh C HOPMAaJIbHO-OCaOUHbIMH TOposamu 
CTpOUBeTHOH CBHTbI, 3aleralolleH B OCHOBaHHH Me3030HCKOH yrsieHocHon 
amu. MakpockonuuecKoe H MHKPOCKOMMYeCKOe H3y4eHHe KepHa PAfla CKBa- 
MH JjaeT OCHOBaHHe JleaTb BbIBOX O TOM, UTO B yKa3aHHOM GacceliHe HMeIOT 
A3BUTHe MMpoKacTHYeckHe H JaBOBble OOPpasOBaHHA, OMHOBO3paCcTHble C M0- 
)aMH HYKHeH yacTH yrseHocHOH cbopMaunH. Mx ctpaturpaduyeckoe novio- 
eHHe B CHHKJIMHAJIbHOM CTpykKType OacceliHa aHaJIOrH4HO MOJIO%KeHHIO, 3aHH- 
AeMOMY KaliHOTHMHbIMH addy3suBamu UenaOuncKoro Gaccelina. IIpuypouenbi 
{H, B OCHOBHOM, K BocTouHOMy OopTy rpadeHa, 3alOjIHeHHOrO TpHaco- 
IMM YIJICHOCHbIMH OTJIOXKeCHHAMH; IpoOcsexKeHbI Ha NpOTAKeHHH OKOJIO 15 KM 
Buye Nosochl wAupHHOK yo 1,0 kM. MownoctTb adpy3HBHO-ocaqoOuHOH TOIL 
Pe tlipodoad onpeyemnetca B 800 mM. 

| Paspe3 paccmaTpuBaemoro KoMIJiekca Mopoq HeoqHopoyen. B ero cocraB 
KOMAT OasanbTEI, AMaOasoBble NOpupHTbl, Tydbl, Tyo-KOHromMepatht, Ty- 
MTbl, APPHJVIMTbI H AeBPOMMTbI, HHOrAa COMep%kallMe PacTHTeNbHbIe OCTATKH 
| BosIOcHble Mpocion yraa. B sanaquoii sacTu nosnocnl abdby3HBHO-ocaqouHOH 
IIH +TIPpeHMylecTBeHHOe pa3BHTHe HMelOT Tydbl H Ty@O-KOHTJIOMepatTEl, CO- 
sp2KallHe MAJIOMOLIHbIe MpOcsOH ocafOUHbIX MOpOR WH MOKPOBbI Oa3aJIbTOB. 
BOCTOUHOH YacTH BefyUly1o0 pOmb, BEPpOATHO, HrpatoT MOp*upuTb! OCHOBHOTO 


pet a8a, BCKPBITbIe MHOTHMH CKBa?*KHHaMH, 


Han6onee nomad KapTvHa UepeclavBaHHA ByJIKAaHHYeCKUX H OCAOUHBIX 
nopoy Ha6mofaeTca B cKBaxKuHE Ne 324, YMeIolleH MO YeTBEPTHUHbIMH HU TPe: 
THUHBIMH OTJOXKeHHAMKA ClleqyloulM paspes (c rmyOunb! 23,9 M): 


. Ba3anbT TemHo-cepbifi H TeMHO-3eJIeHBIM, TpeMMHOBATHI . . . - 
. Ty Oyppifi u TemHO-cepblii, cpeqHe- U MeJIKOOOJIOMOUHBIM «ee 
. Basanbr Temno-ceppii. Ha ray6une 37,0 m—O,3 M mpocioH, Ha- 
CbINLeHHbIH MeJIKHMH KCCHOJIMTAMH yrJiAd (IOSCHHSHPOBaHHOTO . 
. Ty TemHo-cepbli, C 3eJIeEHbIM OTTCHKOM, KPYMHOOOJIOMOUHBIN . . 
. ApruamutT Oypbii, mepemaTbIn, c OTMeYaTKAMH pacTeHHH. .. .- 
. Ty TemHO-3e/IeHbIH, MeJIKO- H cpeHeOOJIOMOUHbIN . . se ee 
. Ba3anbT TeMHO-cepblii, BHH3Y C OypbIM OTTCHKOM .- ++ = = = 
. Ty TemHo-cepbii, cpeqHeOOIOMOUHBIG . - ee 2 2 ee Ts 
. AnepponuT 6ypoBaTo-cepbli TOHKO MepeciauBaeTcAH C Typom 
SeNCHOFO IEBETAS Sem Cet sate nels” ents iommtEa) afro ton ner Ann iemnomae 
10. ApruanuT ceppiii c oTMeuaTKaMH pacTeHHH . . . - + + = » 
41. Tlecuanuk TemHo-Oypplfi H UepHbld, MATHHCTHIM” . . + + + ee 
42. AneppouuT TemHo-cepblii, cma60 OKpeMHeHHbIM, C OTIMedaTKaMH 
pactenun 427 SHCA. Cee aan Rw ge ee eee er 
13. Tydo-KourmomepaT 3eeHOBaTO-YepHbIH, MesKOraJIeCYHHKOBBIH . . 
14. AnepponuT 6yppi c NpocnosMH avleBpomHTa 3eJeHOBaTO-Ceporo 
45. Kouromepat mecTpompeTHEIii, pasHOrasleuHHKOBbIi . - + «+ «+ - 
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Obpy3suBuad Mopoga c rayOunLt 37,8 u 38,4 m (coli 3) MpeycTaBineT” co6oI0 
6a3aJIbT TOJIHTOBOH CTpyKTypbl, Ha OTJeJIbHbIX Yy4AaCTKax nepexoyatleh 
B HHTepcepTaibuy1o. I]iaruoKsa3 HadsiogaeTcH B Buse JIMHHONpH3MaTH 
YECKHX MOJIMCHHTeTHUCCKHX JBOMHHKOB, MeCTaMH OTMeYaeTCA MpPHCyTCTBHE 
KPHCTaJWIOB MarvoKsa3a C OTUeTAHBO BbIPaxKeHHOM 30HaMbHOM CTpyKTypom, 
Pa3mep KpucTaoB qocturaeT 2—3 mM. Ilo 3amepaM MeTOJOM CHMMeTPHUHOTO 
yracaHHa lylarnokna3 onpeyemaerca Kak JaOpayop. Huxakux u3MeHeHHM B HeM 
He ycTaHarauBaetca. ABruT NpucyTCTByeT B NOJYHHEHHOM KOJIMUeCTBe, B BUC 
H3OMETPHUHbIX 3epeH pasmepom 0,1—0,4 MM B NomepeynuKe, OOHapyKUBaer 
3aMeTHbIN mleoxpou3M. Bypoe BysiKaHH4ecKOe CTeKO, Ooslee HIM MeHee pac 
KPHCTaJIJIM30BaHHOe, OOpasyeT HENpaBHJIbHble yUaCTKH 3aKJIIOUCHHbIe MexKAY 
KpucTamamMu lvJiarHoksia3a. PackpucTasusalua cCTeKJla COMpOBO*KaeTcs 
IIP€HMYLIeCTBeEHHbIM OOpa3s0BaHveM xXsopuTa. PyfHbI MuHepadl MpHcyTcTBye 
B 3HAUMTeJIbHOM KOJIMYeCTBe B (POpMe H3OMETPHUHbIX 3epeH pasmMepoM JO 0,2 
015 MM uM B BH] YAIMHeEHHbIX JeHAPHTOB, HMeIOWux PopMy HI DJIMHOW 
yo 0,5—0,6 mm. 

ObbysuBuas Mopoga c rayOunp! 69m (cnol 7) mpesctaBseHa 6a3anbTOM BH 
TepcepTaJIbHOH CTpyKTypbl. JlelicTb! MwiarMOKa30B COBepUIeHHO He 3aTPOHYTb 
H3MCHEHHEM, HMeIOT (POpMy MOMMCHHTeETHYECKUX JBOMHUKOB JVIMHOIO JO 0,7 MM 
Ilo meroqy uHavOonmbuiero CHMMeTpHUHOrO yracaHHa wlarMoksa3s onpeyeJeHn” 
Kak aHjesHH-aOpagop. B mpomexyTKax Mexy JelicTaMu TwarHoKa30B 3a* 
KJNOYeHbI yrIOBAaTbIe YYaCTKH HEMOMHOCTHIO paCKPHCTAaMM3OBaHHOrO Oyporo Oc= 
HOBHOTO CTeKJla, COJepxKalllerO MHMKPOJIMTbI MarHoka3a, HelpaBHJIbHble 10 
(bopMe 3epHa aBrHTa, J[eHAPUTHI pyqHOro MUHepada HW BTOPHUHbIe MHHepasbl —— 
MpOAyKTbl AeBHTpPHduKalHNu cTekwa. 

[Iupoksactuueckne nopogpl c rmy6uH 31,0 m (cto Ne 2), 46,0 m (carol Ne 4); 
58,0 m (cnol Ne 6), 71,0 m (cnoit Ne 8) npegctaBnenbt Tydamu. CocToaT OHH Ha 
90—95% u3 cBexKero NHpOKJacTuYecKoro MaTepHasia, OTMMUAIOTCA OTCYTCTBHeEM 
COPTHPOBKH IO BeJIMUHHE 3epeH, OCTPOYFOJbHOK PopMOH OOJOMKOB, B KOTOpbIX 
CJI€bI OKATAHHOCTH HaOsOqaloTcA pegKo. Pa3sMep OO/IOMKOB, Cy] MO KepHy, 
qocturaetT 5,0—6,0 cm. 

Ilo’ MuKpOCKOMOM 9TH NOpOsbI MMEIOT BUTPOKMacTHYeCKy10 (co 2), KpH- 
CTasJIO-BUTpokKsacTHyeckyro (coh 4), JIMTOKpuCcTanmoKnactuyeckyio (cmon 8 
WM JIMTOKMacTuyecKky1o (coh 6) cTpyKTypy. O6omKu Oyporo BysKaHHUeCKOrO 
cTeKa, HHOra pasO*KenHOoro, HW NWarHOKMa30B BCTpeualoTCA BO BCeX pa3HO- 
BUAHOCTAX Tydos. IlepBble umeroT pasmep 0,1—1,7 mM, Bropnie oT 0,3 70 1,9 MM. 
TInarvoKnas MpOspauHbld, COXpaHveT XapakTepHy!1O MNOJMCHHTeTHUeCKyH 
ABOMHUMKOBY!IO CTPyKTypy; Mo yruly MaKCHMaJIbHOrO CHMMeTpHUHOrO yracaHA 
OH Onpeyessetca Kak naOpapop. B cnosx 8 u 6 KpoMe ByKaHMUeCKOrO cTeKI 
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WarvoKNa3a MpHcyTCTBYIOT OCTPOYFOJIbHbIe H CO CyIeaMH OKaTaHHOCTH 06- 
MKH KBaplla, H3MCHEHHBIX H COBePLICHHO CBEKHX 3PPy3HBHbIX MOpo, Cc Mu- 
IHTOBOM OCHOBHOM Maccol, OYeHb peyKO — OOOMKH OCaqOUHbIX Nopoy, yrs 
OOYrIHBUIHXCA PACTHTebHbIX OCTATKOB. 
LementupytolyuM MaTepvasioM NHpOKsMacTHYeCcKHX OOJIOMKOB ABJIAeTCH TOHKO- 
HHCTAA. HIM aJIeBpO-leJIMTOBaA Macca, MpefcTaBAioulad coGo1Io MpoyKT 
SIOXKKCHHA BYJIKAHMYeCKOrO cTeKJia. B He COfepxKUTCH 3HAYHTesbHOe KO- 
1€CTBO XJIOPHTa, PpyAHOrO MHHepasia, y4acTKaMy OTMeualoTCA cCKONeHHA 
Mie (OHA, BOSHHKWEro, BepOSITHO, B pe3yJIbTaTe 3allOMHeEHHA NYyCTOT B Mopoge. 
3Mep NOCJIeqHHX OOpasoBaHHi JocTuraeT 3,0 MM B MonepeuHHuke. 
B tycbo-kouruiomepatax (clo 13) ormMeyeHo NpucyTCTBHe, HapsAy c ocTpo- 
JIbHbIMH OOJIOMKaMH Oa3aJIbTOB, Ca60 OKaTaHHbIX OOJOMKOB NopdupHuTos. 
B mpocsloAX apruJIMTOB H aJleBPOJHTOB cpequ SpPy3HBHO-ocaOUHbIX NMOpoy 
exBakuHe Ne 324, aTakoxe ckBaxHHax NoNo 94 u 95, Obinu O6HapyKeHbI 
leuaTKH pacTeHHli: Podozamites lanceolatus u Cladophlebis ha.burnensis 
et H.) Sew. Orn KocMonoJIMTHbIe (POpMbI, B MACCOBOM KOJIMYeCTBE BCTpeyaio- 
eCA BO BCeM pa3pese TpHacoBbIxX OTMOMKeHHH Byanaw-EnKunckoro paiona, 
OT OCTaTOUHO yOeqUTeNbHOe OCHOBAHHE CUHTATb BEPXHIOIO YaCTb 3¢ppy3HBHO- 
\OUHOl TOJIMLH, MOWHOCTbIO 300 M, rye BCTpeYeHb! BbILUeyKa3aHHble OTMeYaT- 
pacTeHHH, OMHOBO3pacTHOH Cc TpHaCOBOH Toei, BbINOHAIOWeH rpadex 
aHaul-EnKuHcKoro OacceHHa. 
UJupokoe pa3BuTHe ByJIKAHHYeCKHX MOpO B TPHacoBbIX OTMO*KeHHAX Ue- 
Junckoro H Byanaw-Eakuuckoro OacceHiHOoB CBHeTembcTByIOT 06 9m0xe 
MBNeHHOM BYNKAHMYeCKOH JeATeNbHOCTH B CaMOM Ha¥aJle Npowecca cbopMu- 
3aHHA HH2KHEMe3O30HCKHX YPJICHOCHbIX OTJIOMKeHHH BOCTOYHOFO CKJOHAa Cpej- 
‘oO WH toKHOrOo Ypana. DakTbl NPHYPOYeHHOCTH MOJIOfbIX BYJIKAHOPeHHbIX 
cbby3MBHO-ocaOUHbIX MOpOA Ha BOCTOYHOM CKJIOHe Ypasa kK Ooptam rpa6e- 
, 3ANOJIHCHHbIX YrJIGEHOCHbIMH OTJIO2KCHHAMH, a TAKKEe OOHAPYKeHHe B Nocwey- 
> Bpema B UemnOuHcKoM GacceltHe yrOueHbIX MacToB cpequ sppy3HBHO-0ca- 
a oOpa3s0BaHHli JaeT OCHOBaHHe paclleHMBaTb HaJIMYHe MOJIO[bIX ByJIKa- 
qeckux OOpasoBaHHit KaK NOHCKOBbIH MpHsHak JJId OOHAPyXeHHA HOBBIX 
JEHOCHBIX Moulage B Mpeqenax Ypasa UH, BO3MOXKHO, Saypauba. 


Topuo-reonornueckHH HHCTHTYT Tloctynuvio 
Ypaspexoro dusMaa 17 V 1956 
Axkajylemul nayK CCCP 
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rHIPOrEOOrHA 


ll. Mi. BOPOHKOB 


B 30HE HEJIOCTATOUHOLO YBJIAKKHEHHA 
(ITpedcmaeaseno axademuxom H. M. Cmpaxoseim 27 VI 1956) 


TuapoxumusecKkHMH UCCJeJOBaHHAMH YCTaHOBJeHO, ITO BOMa, HaKalWIMBalo- | 
ulaica B Mpyfax B YCNOBMAX 3aCYUIVIMBbIX PaHOHOB CTeMHOH 3OHbI, He BCera 
MOXKeT ObITh WHPOKO HCHONbSOBAHa [WIA XO3AHCTBEHHbIX Wesel BCNeACTBUE 
CAMWIKOM OOJIbUIOrO COfep%KaHHA B Hel PacTBOpeHHbIX covleH. CyllecTBye! 
MHeHHe, YTO OCHOBHBIMH TIpHYHHaMM BbICOKOM MMHepaJsallHH . BOAbI NpPyJOB 
ABAIOTCA CMbIBAHHe COJeH TaJIbIMH HW JOXKJeBbIMH BOJaMH C NOBePpXHOCTH MOU: 
BeHHOrO NOKpoBa HM WCMapeHve BOsbI C 3epKasa BOAOeMOB (’, *). SHaYHTebHas 
3ACOJICHHOCTb TIOUBCHHO-rpyHTOBOH TOJIMIH BOJOCOOpoB MH BbICOKaA HCrapse- 
MOCTb, XapaKTepHble JIA 1OPKHIX PAHOHOB CTeNHOM 30HbI, KaK Obl NOATBEP: 
*KaJW CipaBeVIMBOCTb NOOOubIX cooOpaKenuh. ti 

VUccneqopanua TocyqapcTBeHHoro ruypomoruyecKoro HMHCTHTYTAa, MpoBejen- | 
Hble B MocMeqHHe TObl, H rHApOxXuMNuecKHe HaOIOfZeHHA TuApomeTeoposo- 
rHYeCKOH CyKObI NOSBOIHIH H3YYHTb OTeJIbHbIC CTOPOHbI Npolecca PopMHpo- — 


c6opoB (NOJOBO_be, FOR MeBble. NaBOAKH) MO NOBepXHOCTH CKJIOHOB — 1 0- 
BEPXHOCTHO-CKAJOHOBBIe BO Rb — axe B 3aCYJIMBbIX palo- 


HOB Mpeo6lagator uoHbt HCO; (30—40% axs.), a Cpe KaTHOHOB — HOHbI Ca 
(35—45% 9kB.). Kpome Toro, Bogbl, OOpasylollveca B peSyJIbTaTe CMeLUCHHA 
B MAKPOpyCJIOBOH CeTH NOBeEPpXHOCTHO-CKJIOHOBbIX HM MOUBCHHbIX BO (BO NOG 
BeHHOrO JPeHHpOBaHuA),— NOYBEHHO-NHOBeEPXHOCTHBe BOA, 
TakKe XapakTepH3yIOTCA MaJION MHHepadusallnel HW B NosaBsarollem 6onbWwHH 
CTBe C/y4YaeB XOPOLO BbIPaXKeHHbIM FHAPOKapOouaTHbIM XapakTepom. Muunepa- 
JM3alHA STHX BON B MeCOCTeNHOH 30HE KOJeOseTCA B Mpegemnax 100—200 mr/a, 
a B cTenHo — 200—350 mr/n. B mepBom cmy4ae CYBeHHO-NOBepxHOCTHBIE 
BOJbl OObIYHO HMEIOT PeSKO BbIPAxKeHHbIli rHppoKapOouaTHbli xapaKTep (45— 


35% 9xs. HCO.), a Bo BTOPOM — Ooslee culaOo BbIparxkeHHbIi (35—25% 9KB. 
HW Hw«Ke). B KaTHOHHOM COcTaBe STHX BO] KaK B JeCOCTenHOH, Tak H B CTenHOM 
30HE MpeoONaqalollHMH B SKBMBaJICHTHOM OTHOUICHHH sABJIAIOTCA HOHbI Ca” 

Majiomunepasu30BaHHble MOYBEHHO-MOBeEpXHOCTHIE BOJ[bl, B HOHHOM CocTaB 


KOTOpbIX Hpeo6agaior HCO; u Ca”, MIpeAcTaBsAIoT cOOOH OCHOBHY!O reHeTH 
WeCK yO KaTerOp HO MOBEPXHOCTHBIX BO, TaK Kak OOBEM HX JIA CpeHUX BOO- 
cOopoB (2000—8000 km?) coctapnset or 70% rogoBoro cToKa B mecocTenHOw 
30He Wo 85% B crenHot (4). YKasaHHble BOAbI B MepHo NoMOBOALA 3anoJH Alo 
Pycla MaJIbIX H CpeQHUX BOOTOKOB HW OwlaroyqapaA cBOeMy O6HIHIO B OUeHb 
OoMbUIOH Mepe BUSIOT Ha MHHepamMsallMio HM XMMMYeCKHI CocTaB BOJ[bI O3ep 
M MCKYCCTBEHHbIX BOOeEMOB. 

B OTHOUWeHHH HCKYCCTBEHHBIX BOJOeMOB NOUBEHHO-NOBeEPXHOCTHbI€ BOI HI- 
PaloT COBEPIUeCHHO HCKJUOUHTebHYy!IO powlb. JlaxKe B 1O%KHOH MoMoce crenHo 
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bl BC€e BHOBb OOpasyiOllNecA BOJOXpaHuHMa 11 ipyAbl B TepHoy BecenHero 
TOBOAbA SallOsHAIOTCA STHMH MAJIOMHHEpaJM30BaHHbIMH BOAaMU FHApoOKapbo- 
THOPO XapakTepa, XHMHYeECKOe KaYeCTBO KOTOPbIX SABJIAeTCA BONE Oaro- 
MATHBIM [VIA HCHOJIbSOBAHHA HX KaK [WIA HYK] CebCKOrO XO3AHCTBAa, Tak H 
Pa3AHNHbIX OTPAaCAX MPOMBILJIeHHOCTH HM TpancmoprTa. 

| Alia Mpyos, cyllecTBYyIOWMXx y2Ke B TeYeHHe pala JleT, XAPAaKTePHO HECKOJIbKO 
O€ ABJICHHe, A HMCHHO: MaJIOMHHepaJIH3OBaHHO TMOUBEHHO-MOBepXHOCTHOL 
WOH rHpoKkapOouaTHoro xapaktepa c mpeobsagafivem nonos Ca’: sanonus- 
CA BCe Ipybl, COpacbiBalole B BeCeHHee BpeMA JOcTATOUHO GoMbIUOL U36bI- 
€ NaBOAKOBbIX BOM, T. €. MOJIHOCTbIO OCBOGOxRalolHeca (MpOMbIBaloulHecs) 
TO BP€MA OT OCTATKOB 3HMHHX BO. OHaKO CTeMeHb MpOMbIBaeMOCTH TIpyoB 
<A2K]1OM OTCJIbHOM Oy 3aBHCHT KaK OT 3aNacOB BOJbl B CHEXKHOM TOKPOBe 
jocOopoB, Tak H OT rujpomeTeoposormyeckHx yCIOBHH Npefbiqyilen OceHH 


£000 4000 a 6000 6000 10000 mefa 


Puc. 1, Xapaktepuctuka MuHepanus3atun (Z,,) u cooTHoule- 


| HHA 9KBHBAJIeCHTOB TpeoOmalaioulux aHHOHOB (% 9KB.) Waa 
BOAbI NpyoB CambcKux crTeleli B KOHIe JIeTHerO MepHora 
| (aBrycT, CeHTAOPb) MO AaHHbIM 3a pA eT 


3eCeHHErO Mepwofa Tatnua cuera. CiefoBaTewbHO, OHH H TOT Ke Mpyy B 
SIMYHbIC TOMbl MOKeT ObITb KAK MOJIHOCTbIO TIPOMbIBaIOULMMCA, TaK H JIMILb 
JONHAIOUIUM CBOH 3aMac BOJbI 3a CYeT MOUBCHHO-MOBEPXHOCTHEIX BO BOOC60- 
| B TOM HH WHOM Mepe pa3OaBJIAIOWWMX SHMHHM OCTaTOK BOJDbI. 
EctecTBeHHo, UTO HavOoslee MHHEpaIH30BaHHaA BOJa MOXKET HaKalIUBaTbCcAa 
"aKHX pyax, KOTOPble HHKOra He MPOMbIBaIOTCA MaBOJKOBbIMH BOjaMH. 
{ He MeHee, CCH HCXOJMTb 3 COfepxKAHHA XJIOPHAOB HM CybiPaTOB B NOUBEH- 
MOBePXHOCTHHIX BOJaX, TO AIA TOTO, YTOObI B pesysbTaTe HCHapeHHA MHHepa- 
;allMA BO[bI B Ipyax STOFO THNa B BeceHHee BpemaA ZocTursa 4000—5000 mr/a, 
\OXOJMMbI MHOFHe JeCATKH JleT MpH YCJIOBHH OTCYTCTBHA BbIHOCa pacTBOpeH- 
x covleH MyTeM HHubTpalHnH. 

(CraHOBHTCH OUeCBHHbIM, UTO CMbIBAHHE PACTBOPeHHbIX COJIeH Cc MOUBeHHOrO 
‘poBa BogocOopoB H HCIapeHHe C 3epKaJla MpyOB He ABJIAIOTCA, Kak Nipey- 
laraJloCb paHee, OCHOBHBIMH OOWIMMH (pakTOpaMH 3aCOJIOHeEHHA NPYAOBbIX BOA. 
oT TeOPeTHYeCKHH BbIBOJ, OCHOBaHHbIi Ha 9KCI€PHMeCHTAbHbIX JaHHbIX, 
[HOCTbIO TOJTBepxKaeTCA Tak>Ke MHOFOUHCIeCHHBIMH HaOsioqeHHAmMu. Tak 
IpHMep, B CaJIbCKHX CTEMAX HApATy C 3aCOJIOHCHHbIMH B OOJIbINMHCTBe CJLy- 
B IpyAOBbIMH BOJaMH CyllecTByeT OO/IbLIOe KOJHYECTBO «CTApbIX» IPyAOB, 
MOULAX B JICTHEe BPCMA MaJIOMMHepasH30BaHHy!O BOAy rHqpoKapOouaTHoro 
akTepa (puc. 1). 

JIA BbIACHeHHA IPHYHH 9TOTO ABJIeEHHA CeqyeT OOpaTHTh BHUMAHHe Ha 
eHeHHe MHHepaJiM3alMM M XHMHYECKOTO COCTABa PYCJOBbIX BOA paliona 
ibCKHX CTemel, (OpMUpylOWHXCA Ha CPpaBHHTeJIbHO MaVJIbIX Boyocbopax — 
ee 12000 km? (puc. 2). Jlerko 3aMeTHTb, BO-TlepBbIX, UTO JIA MpyOB, He HMCIO- 
x PPYHTOBOrO NHTAaHHA, JaxKe B KOHUe MeTa HaOMOaeTCH XOPOIWO BbIPAaxKeH- 
aHaJIOrHA MHHepasH3alHu WH XMMHYECKOLO COCTAaBAa C MOYBEHHO-NOBEpXHOCT- 
AM BOJaMU, MHTAIOWUMH peKH B MepHoA NooBOsbsA (B Mpemedax MHHepaJH- 
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3allunH Boge! 300—400 mr/n) u, BO-BTOpbIX, YTO H€ TOJIbKO MHHepasHsalHA, HO 
WH XHMHUeECKHM COCTaB PPYHTOBbIX BOA, MHTAIOULHX BOJOTOKH B MepHO MexKeH 
(muHepamuszaluA BoAbI Gosee 2000 mr/w), OKaSbIBalOTCA B OOJIBINMHCTBE CJIYdaeB 
TaKHMH xe, Kakve HaOsofaloTcA B MpyfaX, HMeIOWMX 3acOJIOHCHHY!O BO) 
(pue, 1 1 ©2): : 

CraHOBHTCA OYeBHAHbIM, UTO 3ACOJIOHEHHOCTh MpPYOBbIX BOA }OMKHOU MOJOCHI 
cTenHOli 30HbI, TAK 2%Ke Kak u paliona CampcKHx CTelleli, ABIAeTCH rlaBHbIM OOpa= 
30M pe3yJIbTaTOM BJIMAHHA BbICOKOMMHePaJIN3OBAHHBIX 3feCb TPyYHTOBbIxX BOM. 

K cepepy or Canpexux creneli u no6epexu AsoscKoro u UepHoro mopeit 
MHHepasu3alud TpyHTOBbIX BO ObICTpO yMeHbillaeTCH, HapAy C YeM SMC 
HAeTCA H XHMMYeCKHH Ux cocTaB (3). B cBa3H C 3THM B TaKOH *%e Mepe YMCHBb 
miaeTcs HW BO3MOXKHOCTh 3aCOJOHeEHHA MpyOB THApaBJMyecKH CBASAHHBIMH 


Puc. 2. XapakTepwcTHKa MHHepanusalHH HW COOTHOUIeCHHA 
SKBHBaJICHTOB MpeoOmaqaioulHX AHHOHOB VIA pYyCJIOBbIX BO] 
paloua CambcKux cTenel Mo JaHHbIM 3a pA eT 


C HUMH FpyHTOBbIMH BOaMH HW BIHAHHA NOCMeHHX Ha MHHepaJMsallHio H XHM 
yeCKHH COCTaB BO, NMOCTyMarollHx B Mpy/pl. | 

Takum 06pa30M, 3aCOJIeEHHOCTb BOfbI OoNbIUeH YacTH MpyqoB pakona Cab | 
CKMX CTele, HaOmofaollaica B HacTOsIee BpeMA, OOyCIOBIeHa TeM, 4TO pH 
CTPOHTeIbCTBe IIPyOB CTpeMATCA pacnoJlaraTb UX B KMOKPbIX» y4acTKax OaJIOK, 
T. €. B MeCTaX BbIKJIMHHBaHHA PpYHTOBbIX BO], HIM ONM3KOrO HX 3auleraHHd, 

PacnojlowKeHHeM MpyOB B MOKPbIX yYacTKaX OasOK 3aCYLIJIMBbIX. paHOHOB 
CTENMHOH 3OHbI HECOMHEHHO JOCTHTaeTCA YMeHbIUeHHe NOTepb MpyOBbIX BO] Ha 
HHUMbTpanHio, OfHAKO Oyaroqapax STOMY MpyAbl NOABepraroTcA BJIHAHHW 
TPYHTOBbIX BO], T. €. CO3aloTCA OAaTONPHATHbIe YCMOBUA AVIA UX 3aCOOHeHHA 
WO CTeNeHH, YCTpaHArOlleH BOSMOKHOCTH HCHONb3OBAHHA BOI IIA XO3HHCTBEH 
HBIX HY]. ‘ 

ABJCHHIO 3ACONOHEHHA MpyOBbIX BOA B YKaS8aHHbIX ClyYaAx cMocoOcTBye? © 
K TOMY 2K€ H BO3MOXHOCTb CMbIBAHHA JICTKO PpaCTBOPHMBIX COJIeH CO CKJIOHOB 
3aCOJIOHEHHBIX YYACTKOB BOAOCOOPOB B NepHObl HX OOHJbHOrO YBJIAKHEHHA, M0- 
CKOJIbKY OosbUOe COMep%KaHHe 3feCb NOPMOMEHHOTO HaTPHA B WJIJIOBHAbHbIX 
TOPH3OHTaX YCTPaHAeT BOSMOKHOCTH PUMbTPaluH aTMOCtepHbIX OCaKOB Mocse 
PacTBOPeHHA HMH COJleH, HaKaMUBalOUlUXcA Ha MOBePpXHOCTH MOBI. B TaKUX 
yCOBHAX MOYBEHHO-IOBeEPXHOCTHbIe BObl MOrYT HMCTb CpaBHHTeJIbHO BbICOKY 
MMHepasM3alMio M XMMHYECKMM COCTaB, HJeCHTMUHBIM CocTaBy rpyHTOBbIX BO: 

Ha ocHoBaHHH MHOroseTHHX McceqOBaHHit, MpoBegenuprx TocyyapcrBen* 
HIM PHAPOJOrHyeCKHM MHCTHTYTOM, MOXKHO MpPHATH K CJeqyIolleMy BbIBOLY: 
1) towKuble palionbl cTenHoi 30HbI pacoaaraioT 3HauHTebHbIMH pecypcaMa 
BHOMHe WOOpoKayecTBeHHbIX B XHMMYECKOM OTHOUICHHH MOUBeHHO-NOBepXHOCcT 
HBIX BO], KOTOPble IpecTaBIAIOT COOOM OCHOBHOM THI BOAHOFO MUTAHHA TIpyAOBy 
2) TpYHTOBbIe BOJ{bI OXKHBIX PaiiOHOB CTeNHOM SOHbI B pesybTaTe cnenMpu4dHOCTH 
YCJIOBHH HX (POPMUPOBaHUA XapakTepH3ytOTCA BbICOKOM MUHepaTHsallHeli H CBOE 
oOpasHbIM XHMHYCCKHM COCTAaBOM; 3) OCHOBHBIM HCTOUHHKOM 3acouIOHeHHA BORD 
HPyAOB ABJIAIOTCH TPyHTOBble BO[bI, KOTOPble MOryT ObITh WHOO ruzpaBAMyecKH 
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S3AHHBIMH C HAMH;, JIMOO OIM3KO pachONOKeHHbIMH K NOBeEPXHOCTH BOAOC6OpoB; 
MaKCHMaJIbHaA MUHepansalluA NpyOBbIxX BOA B OOMbUHHCTBe Cciy4aeB 
KeT QOCTHIATb JIMUb MAKCHMAJIbHOH MHHepaH3allMH PpYHTOBbIX BO], pH 
HTHYUHOM XHMHYECKOM COCTaBe, YTO OOyCNOBMBaeTCA HeEKOTOPOH Mporou- 
ThIO MPyAOB, OCYLWECTBIAIOMelCA WyTeM NocTOAHHOM HMHubTpanun. 

B cBA3H C BBILWEH3IO%KeHHbIM MIPeCTaBIAeTCH COBeplIeHHO HeOOxO,HMBIM 
PaHATb BOSMOXKHOCTh BJIMAHHA PPyYHTOBbIX BOA Ha BOJbI MpyAOB, AA vero 
EMHE CHeyeT YCTPavBaTb B MECTAX, PAaCMOMO*KePHIX BbIINe BbIKJIMHHBAHHA 
COKOMHHEPaJIM30BaHHbIX PPYHTOBbIX BO]. OHaKO 3TO MpaBHIO He JOJDKHO 
SIpOCTPaHATbCA Ha Te y4aCcTKH OaJIOK, B KOTOPbIX BbIKJIMHHBaloTCA MOYBeHHO- 
YHTOBbIE BOJbl H3 BPeCMeHHbIX BOJOHOCHHIX TOPH3OHTOB — «BepXOBOJKa», 
SKOJIbKY 9TH BOI arKe B HAHOOVJIee 3aCYUIINBIX paHOHaX CTeEMHOM 30HbI OOBIT- 

MaJIOMHHepaJIH30BaHbl. CyeqopaTesIbHO, TIpH BbiIOope MecTa JIS Upyyfa, BO 
\e2KAHHE 3ACOJIOHEHHA ePO BOs! B Oyylilem, HeOOXOAUMO Mpexye Bcero ycTa- 
BIHBaTb TIyOHHY 3aJleraHuA TPYHTOBbIX BO] H HX MHHEpaJIN3alMI0 Ha BOO- 
ope H B MecTe pacnovlowKeHHaA Tpyya. 

YBeHueHHe NOTepb MpyOBbIxX BO Ha HHHIbTpaluio B TOMMY NOUBO-rpyH- 
B, B CJlyuae JOCTATOUHO ryOoKoro 3asleraHHA PPYHTOBbIX BO («BOOYMOpoOB»), 
2KET ObITb KOMME€HCHPOBAaHO, eCJIH B 3TOM ECTb HeEOOXOJHMOCTb, BbIGOPOM CO- 
BETCTBEHHO Oosblueh NOWayH BOAOCOopa, CTPeEMACb IPH STOM K OMTHMAJIbHbIM, 
HOCHTeJIbHO OObeMa HCNapeHHA H BOJONOMb3OBAHHA, PasMepaM IIpyAOB H cpejl- 
M ruiyOuHaM. CrefyeT yaHTbIBaTb TakK>Ke yMeHbIUeHHe OT roja K rowly MoTepb 
| MHQUJIbTpalnio B pesyJbTaTe 3aHJIeHHA MloWayqu Ha Npyos. 
| Brex cayyaax, Korjla 10 yCJIOBHAM BOJONOMb3OBAHHA HEOOXOAMMO NOCTPOHTb 
YI B OMpeyeseHHOM MecTe, HeEB3Hpan Ha OIM3KOe PpacnoJlOxXeHHe BbICOKOMH- 
PaNH3OBaHHbIX TPYHTOBbIX BO] K TOBEpXHOCTH BOJocOopa HH BbIOpaHHoro 
acTKa, CJlefyeT MyTeM pacueTa Ha OCHOBaHHM BOJHO-comeBoro GOasanca (*) 
peJeNNTb BOSMOXKHY!IO MHHEpaHsalulo ero Bob. TlocmeqHee NOSBOMMT NoJy- 
Tb lipefcTaBsleHve O MpHrogqHOCcTH MpyOBoH Bob! AIA WeseH, KOTOpbIe 
eCIEMYIOTCA CTPOHTeJbCTBOM Upya H, eCJIM OOHapy2KHTCA HeEOOXOJHMOCTb, 
eMYCMOTpeTb YCTPOHCTBO JOHHBIX BOWOCMycKoB, OGecreyHBaIOWHx cOpoc 
COKOMHHEpaJIH3OBaHHbIX BOR Mepe MOMOBOAbemM. 


TocyfapeTBeHHbIH THApoOrHyeckHH HHCTHTYT Tlocrynusio 
OKCMeAHUHA MO H3YYeHHIO BOJHbIX PecyPpcoB 9 XI 1955 
I[@JIHHHbIX HW 3aJle@2KHbIX 3€MCJIb 


WHMTHPOBAHHAA JIMTEPATYPA 
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oro coctTaBa noBepXxHocTHBIX Bon, JI., 1955. 4K. Tl. Bocxpecenckui, Tp. ITH, 
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MIOYBOBEEHHE 


P. X. AMJMHAH 


®OPMbI MOTIOUNJEHHbIX MOUBEHHbIMM KOJWIOHAAMH ®OC®ATOB 
WM JOCTYNHOCTb UX MIA YAHHOIO KYCTA 


(IIpedcmaeacno axademuxom C. H. Boanodxosuuem 6 VII 1956) 


B 3aBHCHMOCTH OT THIa HM COCTaBa TOUBb! pasHooOpasHble CPOpMBI COeAUHE- 
Hult occbopa SpiBaloT MpeycTaBAeHI B copMe pasJIM4HBIx tpoctpopcoxe px allAx 
MHHepasiOB MOUBOOOPasyIONAX MOPOA, B BUC COME MLEMOUHOSEMEJIBHBIX METAJI= 
JOB WM MOJLYTOPHBIX OKHCIOB, a TakxKe OpranduyecKkux CcoequHeHHH. Bovpuoe 
3HayeHHe UMeIOT Te POpMbI *ocipopa B MOYBe, KOTOPble OCOOeCHHO MIpOuHO CBA3aHBI 
c Al u Fe u BeneqcrBue STOrO OTMMYaWOTCA HH3KOM PpaCTBOPHMOCTbIO H MaJIOW 
WOcTyNHOCTHIO Aid pactenuit. K TakuM No4¥BaM, COfeprKalllHM OombWICe KOJH= 
YeCTBO AKTHBHbIX (OPM MOMyTOpaOKHCceH, IpHHaseKaT MOUBbI HallIMX OCHOBHbIX 
yaiiHbix palionop CCCP — kpacHO3eMbl H 2KeJITOSeMbI CyYOTPONHKOB. OTH MOUBEI 
He TOJIbKO TpYAHO OTaioT pacTeHHIO COsepxKaLlHiicA B HUX Cocdop, HO B HUX 
IIPOHCXOAHT 3akpeleHve H TOM pacTBOpuMOH YacTH :ocopa, KOTOpad BHOCHT- 
ca ¢ yqo6penuamu (', ?) uM OOpasyeTCa NyTeEM MHHEpaH3sallNu PacTHTeJIbHbIX 
OCTATKOB H B pe3yJIbTaTe YACTHYHOFO BOBJIEYeHHA B pacTBOp coccbopa MUHEpaJOB 
TO BosselcTBHeM Ipolwecca moyBooOpas0BaHHaA. . 

MspecTuo, ITO BHECeHHbIe B NOUBY CocdaTbl HCMOsb3yroTcA He Ooee, YeEM Ha 
15—18%. B normonjenuu cbocctbopa MpHHUMaloT y4acTHe He BCe YaCTHIbI NOUBBI, 
a TlaBHbIM OOpa30M Te, KOTOPbI€ COCTABJIAIOT TOHKOJMCHepCHy!0, KOJIWJIOHAHYIO 
dpakuuio mous. B pe3ysbTaTe B3aMMOJeHCTBHA NoceqHeH Cc PocdaTaMH MOET 
OMHOBPeMeHHO TIpOHCXO_HTb duKcayua P xumuyecku, 0 Tegponny (°), 
4H B MOpAKe HOHHOrO OOMeHAa, T. e. (PH3HKO-XHMHYeCKH, MO THNY NOTeHILMad- 
ONpeeAOuLHX HOHOB. Jia OCyHIeCTBJIEHHA yKa3aHHbIxX (OpM cBA38H ocdopa 
C KOJWIOMAaMH MCCeAyeMbIX TOYB Obl MpHMeHeH cCwIeqyroulHH MeTog. TIpesBa-. 
PHTeIbHO H3 MOUBbI O€3 XHMHYECKOM H TEPMHYECKOH OOPaOOTKH, MeTOJIOM, pas 
paOoTaHHbIM aBTOpOM (*), BLITeIAMHCb KOMJONIbI, T. €. PPAaKUMH YaCTHL, WMaMerT- — 
pom <0,2 vw. CycneH3ua NOUBeHHEIX KONNONAOB Cc 0,05 x pacrBopom NazHPOQO,, 
cofepKaujad B KavecTBe HHAMKaTOpa paywOakTHBHHIM us0TON P%?, noyBepra- 
Nach (PUJIbTPOBAHHO H [IA yasleHuA U38ObITKa pacTBOpa (oc*aToB MpOMbiBaacb 
AMCTHNMpOBaHHOK BOZOK. Tlocne sToro ocaqoK NOMelaicAd B TPexXKaMepHbIt © 
SNCKTPOMMaIM3saTOP WH NOMBepraJica SJeKTPOAMau3y MpH HH3KOM rpayHeHTe” 
HanpsaxkeHusA (20 B/cM); HCTOUHHKOM MOCTOAHHOrO TOKa C.JIyXKHJI CeeHOBBIM 
BLINpAMHTeIb 120 B, 0,25 a. 

IIpu 9THx ycOBHAX 9JIeKTPOANANH3a MbI WONaranu, YTO THA pOKCHAbHbIM 
HOH BbITeCHACT Ty YaCTb coctopa, KOTOPpad CBA3aHa B HOHOOOMeHHOM cbopMe 
C NOYBCHHbIMH KOJWIOWaMH, He paspyllad MOCMeAHUX. DnekTposuanM3 npeKpa-— 
MAaNCA MOCME CHJIbHOPO NalCHHA CHJIbl TOKA, YTO COOTBETCTBOBAIO MpeKpalleHHio” 
BpieneHuA PO, B anouute. B pesyabTaTe asieKTpoyuanusa Obl nMOmyUeHDI 
mpenapatpl, rye P cBasaH c KONOMAaMH MpOuHO XHMUYECKOM CBA3bIO — rmaB- 
HbIM OOpasoM, MOBYAUMOMy, c Al u Fe. } 

JjaHHbie O KOMYeCTBE HOHHOOOMeHHBIX H XMMHUCCKH CBAZAHHBIX KOWWIOMJa-_ 
Mu (pocaToB MpeycTaBseHb! B Ta6. 1. OW MOKa3sbIBaloT, YTO OCHOBHas Macca — 
tbocpopHow KucmoTH! (60—70% or oOmjero ee KONMYeCTBa) MOrOWeHa MOUBeH- 
HbIMA KOJWJIOHAaMH XMMMUeCKH. CymecTBeHHOe 3HaYeHHe HMeeT TaK»%Ke KOJH-_ 
yecTBO copOupoBaHHoro OOMeHHOrO (cpocdbopa. MuTeucuBHocTh Noriomenua o6eux 
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Ta6nmuna 1 
Komnnuectso bochopa, noromenxoro nowweHHEIMu KOJIJIOH .@Mu 


MonHoo6men. | Xumuu. caasan. 


205 P20; 
TlouBbI, H3 KOTOPBIX BBIZeeHbI Ae 
5 5 a 
| KOJIJIOHJIbI e 8 23 & 
| hel a . ° 
: ape ae ae x o 
| Oe a a = ¢ a Q 
: 2KeTosembr ca6oono730- 
| JIGHHbIe 1,00), 20; |LONee ey 74.7) noe. 5 
: Bypo-secupie 1) de S08 [aaa TIA || Beats 


M (hocpaToB 3aBHCHT OT COOTHOMIeHHA BCocTaBe KONMOMTOB SiOe xK R203 
‘T Pe€aKUMOHHOH CMOCOOHOCTH NOUBeHHBIX amcOuHTOH OB. 

aK BHAHO H3 JaHHbIx TaOl. 2, vem MeHbIe OTHOMeHHe SiO2/R203, Tem 
me norjomaetca P2O; Kouonqamu. V3 cpapuenua taba. 1 u 2 BbITeKaeT, 
pH Oonee y3KOM cooTHOWeHHH SiOx/R2O3 ocobeHHo 3ameTHOli BeENHIHHE 
uraeT dbuKcayua P2xO; B HOH- 

Me€HHOH (popme. canal ail 
JIA PeleHHA BOMpoca oO cTe- 


A JOCTYMHOCTH Jia YaitHoro ee 

Ta 3THX AByx opm duKcupo- 

HBIX KOuIOHaMu cbocdbaTos TlouBbl, 43 KOTOPBIX BEILeaeHEI , oS S 

H 3aJ1IO2%KEHbI OMbITHI Ha YaliHbIxX digs ict 2 = o 

HTalHAx Kpacuoyapckoro a = = 
, Pa3BHTBIX Ha caadoonos- ° | 2 

*HHbIX 2KeJITO3eEMaX (COBXO3 = 

OMbIC) H CepO-JIeCHbIX MOUBAaXx 

x03 uM. Ctanuna), O6pas3upi growin RaairOnORSO Hikari beetytes 
OHJOB, IPHPOTOBJIeHHBIe AIA  Bypo-necnue 19) 24 7.8 


aHOBKH OMNBbITOB, ObIJIH BbIJese- 
13 TEX 2Ke MOUB, C KOTOPbIMH CTaBHJIMCb HCCIeAOBaHHA B one. Ja STO Hen 
MM@JIH [Ba OOpa3ila KOMIONOB H3 KaxKOH NOUBbI, MpesBapuTebHO HaCcBI- 
on MeYeHbIMH (ocdaTamu. Oyun oOpasell Noce B3aHMOjeHcTBHA C (oc- 
IMM OTMBIBAJICA BOO, T. €. COMeprKasl CyYMMaPHOe KOMHYeCTBO (PHKCHPOBaH- 
) P2O;, a Apyrou TaKkuM 2Ke CmocoOoM MpHroroBJIeHHbIii OOpazell NoABeprasica 
TpOHaNH3sy UW COepxKas, KaK MbI MO/laraeM, JIMUIb XHMHYECKH CBASAHHbIC 
MBI (poctbaTosB. PaywoaKTuBHOCTb OOOHX OOPa3LOB KOJWJIOHAOB cocTaBJaa 
‘BETCTBEHHO JIA 2KEITOSEMHbIX 104B 58,2 4 39,5 THIc HMM/MHH., a Aud Oypo- 
ibixX mM04B 63,5 u 41,3 ThIc. uMn/MuH. Ha | r cyx. BemecTBa. Coyepxxanue 
“xX OOpa3uax P2O, yKa3aHo B Ta6. 1. Hapecku 9THxX KONONAOB NO 25 r 
| clydad CYMMapHo norjomenHon P3*) uw 35 r (qua caydaa XuMM4eCKH CBA- 
io P%*) npeqBapuTembHO, JO BHeECeHHA B NOUBY, THLATeJIbHO CMELIMBaJIMCb 
‘7 BbIDbITOH NOUBbI H BHOCHJIHCb C YeTHIPeX CTOPOH NO YHbIM KYCT JO ray- 
1 30 cM, B OOaCcTb HanOosee pasBUTOH KOPHeBOM CHCTeMbI. ONbITbI OblIH 3a- 
eHbI B 1954 r. (aBrycT — ceHTAOpb) H 3a STOT CpOK Obl COOpaH 5 pa3 YalHblt 
U, a MO KOHELL ONbITa — HW OCTAaJIbHbIC HaJ3eMHbIe WH MOJ3CMHbIe YaCTH KycrTa. 
TATHBHbIe YaCTH YaMHOrO KYCTA BbICYIIMBaJIMCb, PaCTHpaJINCb B MOPOIWOK 
HUX ONpeeANaCb AKTHBHOCTb Ha cueTUnKe Tenrepa —Mronnepa (BapHaHT 
Ta). J[aHuple TaO1. 3 MOKa3bIBaIOT COfep2xKaHHe MEYeHbIX (OctaToB, MOCTYNHB- 
M3 pasJIH4YHbIX POPM HX CBA3H C KOJMOMAaMH NOYUB B BereTaTHBHble OpraHbl 
oro KycTa. Hau6onee HHTeHCHBHOe MocTynseHue choctbopa HaOmoaeTca 
JieluH UH B KOpHH, cia6ee — B rpyOple WHCTbaA H B OCOOCHHOCTH B BeTKH, 
OTpaA Ha TO, 4TO OHH MpeBocxoAT MO Macce cplewIM HW KOPHH. 
aHuble TaOM. 3 HarMAQHO MOKa3bIBaIOT, ITO YaltHbIlt KyCT ycBaHBaeT (oc- 
13 BCeX (POpM CBA3H eFo C KONO“ AAMH T0UB, OcoOeHHO BaxKHO 3aMETHTb, ATO 
yeCKH MpPOUHO 3aKPenVJIeCHHbIM C KONIOMAAaMH MOYB *oc*pop 3axBaTbiBaeTCA 
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TaOmunma 


B mr P.O, Ha KycT 
\ 


@opmpl cBi3sH cochopHou K-THI 

3) 
HasBanue 104uB © KomoHnaMu 3 3 F : : 
8 >e 5 . 
oS a a < 
MKeyro3empl cado- XUMHYeCKH CBAsaHHAaA 124 17 yy 50 
ONMOA30JIeHHbIC Cymmapxo morvoleH. 223 32 ) 142 
Bypo-secuple XHMHUYECKH CBA3AHHAA 110 Zul 4 95 
CymmapuHo norviomeH. 290 65 17 98 


pacTeHHAMH B 3HAUHTEbHBIX KOIMYeCTBax, JocTHraioujux 385—40% 
oT ucxogHoro, Eme 6oumpuee KOMMYeCTBO (hocopa YCBaHBaeTCA H3 KOJJION OB, 
rye STOT MHTATeJIbHbIM 3/eMEHT (PHKCHPOBaH OJHOBPeMeCHHO HE TOJIbKO B XHME- 
YeCKOli, HO H HOHHOOOMeHHOM (cbopme (cm. Ta6u1. 1). M3 sroro oOmyero KOuM4eCTBa 
CBA3aHHOrO cpocdbopa, BHECeHHOrO B NOYBY, NOCTYNHJIO B paCTeHHsA CBBILUe NOWO 
BHHbI ero, T. @€. 3HaYHTeIbHO OONIbIe, YEM H3 OJHOrO XHMHYeCKH CBASaH 
Horo cocTosHua. OTcroga cieqyeT, YO HOHHOOOMeHHAaA cpoccbopHaa KHCJIOTE 
ABJIAeTCA HanOoOee MOJMBUXKHOHM HU CJIe€MOBATeIbHO HanOomee JOCTYNHOH Aus 
qanHHoro KyCcTa. 

Bowlee ueM BEpOATHO, UTO B NOUBCHHBIX YCJIOBHAX YObIIb OOMEHHOFO cocdope 
KOJIJIOHJOB MOUB NOCTOAHHO NOMOMHACTCA 3a CUCT XHMHYCCKH CBASAHHOH C NOJLY- 
TOpaokucamH. TlopuyqumMomy, 9Ta Popma choc*opHO KHCJIOTbI NonayaeT B TOU 
BeHHbIM PpaCTBOp TOJIbKO Yepe3 HOHHOOOMEHHOE COCTOAHHe H MOSTOMY CTAHOBHTCA 
qocTtynHou pactenuro. Mcxoya u3 cKa3aHHOro, «peTporpajalnio» tocaToB KOI: 
JIOHJaMv NOUB C BbICOKHM COJepKaHveM NOABWKHEIX Popm Al u Fe nenb3a pac 
CMaTPHBaTb KaK Bpef{HOe ABJICHHE, NOCKOJIbKY OHA TIpesqOxpanaeT CocaT! Oo! 
BbIMbIBAHHA, CHOCOOCTBYeT HeliTpasIM3alMH TOKCHYeCKOrO JeHCTBHA NOB: 
HOPO aJIOMMHHA, NpHyeM OO/bwWaA YaCTb NOFIOMLEHHbIX TAKUM OOpa3som cocdba= 
TOB CTaHOBHTCH JOCTyNHOH AA ualiHoro KycTa. Eme Oonbpme yOexqaiwT Hat 
B 9TOM HCCJI€qOBaHHA HEKOTOPbIX aBTOPOB (°), yKa3bIBalOllHe Ha 3HAYHTeJbHO 
Oouee BbICOKHH KOSPPHUMEHT HCMOb30BaHNA pacTeHHAMH (pocdaTow yAoOpenua 
4eM 9TO HoslaraiM WO HacTOsiero Bpemenn. Kak noKxa3san TI. H. Ypymagge 
(°), EHHOBpeMeHHOe BHECeHHE MOBBIILEHHBIX 03 chocdopa Nos yalinbie NaHTa- 
IH [lake OMMH pas B 4 roja faeT Tako Ke Bc:pPeKT, Kak H @EKerOMHOe BHECEHHE 
M10 OHOM arpoTexuuyeckon jose 120 kr/ra PeO; cynepcbocdata. STO o3HauaeT 
4TO H€3aBHCHMO OT TIPOMOJPKHTEJIbHOCTH BpeMeHH CuKCalLMH cpocctbaToB Ha Kpac- 
HOSeMaX MOCNeAeHCTBHe HX JOBOJIbHO JWIMTeMbHOe MH TO CBOel adcbeKTHBHOCTH 
He ycTynaeT IIpaMoMy leHCTBUIO. 

H310.KeHHbIe BSrvIsbl alOT OCHOBaHHe M0-HOBOMy paccMaTpuBaTD coca: 
HbIMi P€2KHM MOUB C BbICOKHM COJep2KaHHeM NOABHXKHBIX dopm Al u Fe nog Kystbe 
TypoH yan. Mcxo_a us owMOouHOo TeopHH O Maso JOcTynHOCTH Aa pacTeHHs 
Wan «peTporpaupOBaHHblx» NOYBaMH qocdaToB yoOpenui, Ha mpoTaxKeHHH 
MHOrHX JIeT €*KEFOMHO BHOCHINCh NOW Yalinble NaHTawuu CCCP BpicoKue J03b 
cboctparos, ocTuraionjwe Bennyunp 120—240 xr/ra P20, cynepcocdara: 
B pesyubTaTe 9TOro B NOYBAaX Ha CTapbiX YaHHbIX MaHTalluAx comepxKaHne ero 
CHJIbHO NOBbICHIOCb. MMe B BUY CFO YCBOA€MOCTb, MOXKHO CYHTATb, YTO 3TOH 
AKKYMYJIMPOBaHHOK (hocOpHOH KHCOTbI BNOHE AOCTATOUHO JIA NuTaHUA Yall 
HOrO KyCTa Ha MpOJOJKNTeIbHOe BPeCMA, H JabHeMMee JONONHUTeIbHOe BHE: 


ceHHe (pocaTOB NouBb! Ha NpoTaKeHuH 3—5 eT ABMAeTCA W3/MWIHHM. 
TlouBennbli nuctutyT um. B. B, Joxyyaepa Iloctynu.10 
Axayemuu nayk CCCP 31 XII 1955 
UWHMTHPOBAHHAS JIMTEPATYPA : 
1. H. Wpauumuuxos, Arpoxumua, M., 1952. 2 0. Ji, Ackuuas3l, 
Dochatuplii Pe*KHM H H3BeCTKOBaHHe MO4B Cc KHCMOH peakuHeli, M., 1949. 3K, K. Tenge 
pow, Yuewhe oO nornoTutenbHod cnoco6uoctu nous, M., 1932. 4P, X. Ainunam 
Kom. xypu., 9, BINS) Neat dae: me Co Rot or eevee Meueuble aToMbl B HCC1eOBaHuA 
NHTaHHA pacrenuh WH MpHMenenue yRobpenult. U3n. AH CC 1955: SSI Fe & 
Bios, BHMMUnCK. 4 (1954). fie: : “aitea meee 
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Hoxrnayn Akagemun nayx CCCP 
1956. Tom 141, Ne 1 


MAJEOHTOJOVHA 


Ynen-Koppecnonjent AH CCCP A. If. BOJIOTAHH 


CTPATHTPA®HYUECKOE 3HAYUEHHE APXEOIMAT 


_ Passutue 3sHanuli oO cbayne KeMOpHiickHx apxeolMaT HO ee cTpaTurpaduye- 
‘OM 3Ha4eHHH ABJIAeTCA B CoBpeTcKoM Corose OCTHKeHHeM MOCeQHHX jlecATH- 
eTHH. OHO COCTOAJIO B BLIABJICHHH OOMbLIOFO KOMHMYECTBA HOBbIX BHOB, POJOB, 
MEHCTB, OTPpAJOB H flaxKe KJIACCOB, C IPH3HaHHeM STON rpylbl HHTepecHbIx 
por TesleH KeMOpHHCKHX OHOrepMOB CaMOCTOATeJIbHbIM THMOM KHBOTHDIX — 
rchaeocyatha (', *), uro momyynno mpu3HaHHe H 3a py6exom ($8). B cBasu c 
POMHbIMH yCreXaMH reOJIOrMyecKOH CJly2KObI B ele perHOHabHOrO HW yueHHA 
ppuHTopuu CosercKoro Coosa, Mp reosorHyecKOM KapTHpOBaHHH HM pH cie- 
AaJIbHbIX TeCMATHYCCKHX HCCJIEQOBAHHAX, BbIABJIAUCb OOHWJIbHbIC JaHHbIe 10 
‘paTurpaduyeckomy Hu reorpadHyecKkoMy pacmpocTpaHeHulo apxeowuaT H TpH- 
DOHTOB KeMOpHA, a TaKKE H CONYTCTBOBABLUHX HM, B OOMIHX Palluax, BOAOpocse. 
JIMTeJIbHOe BPCMHA TPH 9TOM ONOPHbIM MaTepHaJiOM JIA YCTAHOBJIEHHA CTpaTH- 
auyecKkOrO MOMOKeHHA APXeOMMAT CJY2XRKHIH OCTATKH TPHNOOHTOB, B H3yde- 
HM KOTOPbIX BHAHeHWAA POJb JOMroe BpeMaA IpHHageKkana E. B. Jlepmouto- 
HM. Ojuako mo3yHHi 3Tal H38yYeHHA OCTATKOB TPHJOOHTOB TIpHBesl MecTaMu 
S0CTOK CuOupcKon TwiaTPOpMbl) K CNOpHbIM NOJIOKeHHAM, NOKa3aB Hepaspe- 
MMOCTb BOMpOcoB cTpaTHrpadvu Ha OAHOH KakOH-mHOO rpymne HCKONAaemMbIx 
PpraHH3MOB H3 YHCa BbILMeyNOMAHYTHIX. []ocKOJIbKy H3-3a HEKOTOPbIxX OWHOOU- 
bIX TPaKTOBOK Bospacta TPHJIOOHTOBbIX I€HOSOB B JIHTepaTypy MpOHNKJIN He- 
PaBHJIbHbIC BbICKA3bIBAHHA OTHOCHTEJIbHO apXeOMHaT, MpescTaBsaeTca Heod- 
OJMMBIM BOMpoe O cTpaTurpacduyecKOM 3HaYeHHH apXeOWMaT 3aTpOHyTb cre- 
WaJIbHO. 

Maccopoe CKOMJIGHHe OCTaTKOB apxeOllHaT ycTaHOBsIeHO B CuOupH B OTHO- 
HT@JIbHO BbICOKHX CJIOAX HWKHETO KeMOpHA, B YaCTHOCTH B ONpPIOCHHCKHX 
noaix (BuprocHHCKHi apxeounaTOBbId OnvorepM) BepXOB €HHCeHCKOH CBUTbI 
o p. Enuceio, B 50 Km Bplue r. Kpacnospcexa, B lpegemax CaaupcKow cKnay- 
aTOH 30HbI tora CuOupu uv B CYHHAarHHCKHX CJIOAX NeCTPOUBeETHOH CBHTbI Ha 
octoke CuOupcKoH maatTdopmbl. Campi ApeBHHH TpeACTaBHTeIb HAaCTOAMLMX 
pXeOUHaT OTKPbIT B HH3aX KPaCHOUBeTHOH MecuaHO-CcMaHWeBOH TOJUNH, C pel- 
MMH M3BeCTHAKAMH BOOpOcseBOrO NpOHCXO*RJeCHHA HW MaCTOBbIMH 3aJiexKaMH 
CEMATHTOB (faliKMHCKO-KUpruTelickan Toma Huxnero II]puanrappa, BocTou- 
pili ckKoH Enncefickoro Kps2Ka), ONMCaHHbIi NOX HasBaHuem Rhabdocyathella 
arpinskii Vologdin, 1956. 

Hu2xHeKemOpuiickas 9n0xa Opiyia HECOMHEHHO BpeMeHeM HHTeHCHBHOM 9BO- 
FOUHH MW MOUTH BCECBETHOFO pacceJIeHHA apXeOWHaT, YCNeWHO PpasBHUBaBIUNXCA 
-CTPOMBIUHX OHOFepMbI B HOPMAJIbHO-MOpCKHX GaccefiHax H HCYesaBLUHX B Oac- 
eliHax C MarHe3HaJIbHbIMH OCaKaMH HU C NpecOasanvem TeppHreHHbIX HaKOMIe- 
uli. B nponecce pasBuTus KemMOpuiickux (cananpcKNx) ABMKeHHH B OONACTH 
epepHoli Eppasvv, OTUeTIMBO BbIPASHBLWHXCA B NOCMEAOBATebHOH NepecTpou- 
e ee maeoreorpadbuv Kak Ha MwlaTPpopMax, TaK HM B OONACTAX TeOCHHKJIMHAJEH, 
cTOpuA KeMOpHiickux dbayH MH Op 8 OTAeMbHbIX OacceHHax Wa PassHIHO 
pH pasH4HOM CTeMeHH CBASH C MHPOBOrO 3Ha4eHHA ATMAHTHYCCKON, HHANHCKOH 
- THXOOKeAHCKOH NaneoOuosOrHyeCKHMH MpPOBHHIUMAMH. B CoOTBeTCTBHM C TIpO- 
BJICHH€M TeKTOHHYeCKHX JBHXKCHHH Ha rpaHH HMKHe- H cpeqHeKeMOpHlicKUXx 
mOx, B CpeqHeM KeMOpHH HW Ha rpaHH C BeEPXHEKEMOPHUCKOH STOXOH, pasJIHYHO 
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OTPpa3HBIIMXCA Ha Nameoreorpapuu WwaTpopM u TreOCHHKJIHHaseH, apXeOlMaTbr 
Ha mulaTdopMax HCuesJIH paHee, HMeHHO B Hayae cpeqHero KeMOpHa, Tora Kak 
B TCOCHHKJMHA/IbHBIX OOJIACTAX B CpeqHeKemMOpHiicKylo atoxy mecTamu (Aural 
cko-CaaHCKad CHCTeMa) UX KM3HEJCATEIbHOCTb H PeOJIOrHYeCKaA JCATEMbHOCTb 
MpOMOKaIHCb OTHOCHTeIbHO eme AOmro. Peqkue MpefcTaBuTeIM apxeolnat 
YCTaHOBJICHbI B BepXHeM KeMOpHH, B OpfoBuKe H CHsype. EciM Mp3HaTb Ta- 
jlamoujen apxeoruatamu (Thalamoidea = Sphinctozoa Steinmann), Kak K STOMy 
cxnousiotca VM. T. )Kypapnepa vu aBTop, CBOeOOpasHble apXeOMMaTbl CYLMLECTBO- 
BaJIM BKJIOUMTebHO JO BepXHeroO Mela. 

Tostomy ssraaq WU. T. )Kypapaesor (*), 4To «moqaBsnriouee OOJIbINMHCTBO 
POJOB H BMOB ApXeOWMAT XAPAKTEPHO TOMbKO JIA HHAXHEKEMOPHHCKOH STIOXMy, 
CO CTOPOHbI MHOrHX CHOUPCKHX UCceqOBaTeNeli BcTpeyaeT BOspaxeHua. Muorue 
pOfbl H BHI apXeOMMaT CyMeCTBOBaIH H NosqHee. CyleqyeT OTMeTHTb, 4TO 
MpOwcxomwKeHHe STOrO B3rsAfa OOyCOBJICHO MPOHM3BOJIbHbIM 3aHHKCHHEM 
H. B. Tloxposcxo#t (°) Bospacta KoMMeKca TpHOOHTOB eaHCKOM CBUTbI 6ac- 
celina p. Jlenb! u cepepa Cu6upcKo muatpopmpl. Ilo E. B. Jlepmoutoson, 
4B ocobeHHocTH n0 H. I]. CyBoposoli, «3qecb umeroTca pogbr Chondragraulos 
Lerm., Neolenus, a Takxe pojpl, 6musKue K Liostracus Ang., Solenopleura 
Ang., Alokistocare Lerm. u ap., pacnpocTpaHeHHble OObINHO B CpeqHeM KemMOpHH, 
OCTaTKH KOTOPbIX 3][@Cb HaOsIOAaloTCA COBMeCTHO C OCTaTKaMH THIIMUHbIX 
HMKHEKEMOPHHCKHX BUAOB» (°). [lockoubky yKa3aHHe Ha COBMeCTHOe HaxomK ene 
OCTaTKOB HW KHEe- HW CpeqHeKeMOpHHCKUX OpraHH3MOB He MOxKeT ObITb MIPHHATO, 
Tak Kak (pOpMb! CYLUeCTBOBAJIN OJHOBPeMeHHO, TO MepBble «CTapOOOpasHble BUI» 
TPHJIOOHTOB, TIPAMO CBA3AHHbI€C C HHKHEKeEMOPHUCKHMH PpOJaMH, ABJIAIOTCA 
B @aHCKOli CBHTe yxKe pesMKTaMH WH CTpaTurpaduyeckoro 3HaYeHHA HE MOryT 
MMeTb, KaK e€rO He HMeeT TpeTHUHAA COCHa, COXpaHHBuasca Ha mpice IIMuyuya 
(AOxa3ua). Hao6opor, yeTkaa NO_Mecb K 9THM PeMHKTAM ACHBIX CepqHeKeMOpHit- 
CKHX TPHJIOOHTOB, K TOMY Ke BCeCHOupCKOrO pacMpocTpaHeHHA, YKa3bIBaeT Ha 
cpeqHeKeMOpHicKHH BOspacT eNaHCKOM CBUTbI BCeH, WH MO KpalHel mepe ee 
BepXHeH YaCTH, BMeCTe C OOHJIbHO MpeCTaBJICHHbIMH B Hel apxeoluaTaMH. 
YcTaHoBseHHe cTpaTHrpaduyeckux rpaHH, 10 NO3qHUM MpeqCTaBHTeIaM Ka- 
KHX-1MOO HCKONaeMbIX PpOJOB BOOOMIE NpeACTaBsAneT COCO HapyuieHue OOulenpu- 
HATOH MeTOMKH. Takum O6pasom, MuHeuHe H. B. IloxposcKoii 0 Hu»KHeKeMOpHit- 
CKOM BO3pacTe eaHCKOH CBHTbI JOJ2KHO ObITb KaTeropHuecKH OTBeprHyTo, 
Tak #e KaK H MHEHHE O CyHIeCTBOBaHHM apXeOWMaT TOJIbKO B HHKHEKeMOpHH- 
CKY!O 9TIOXy. 

Becb MmaTepval Kk MCTOpHH reomorM4¥eckoro pasBuTua CeBepHol AsHH 
B KeMOpHcKHH Nepuox, WaHHbIe K CTpaTurpadun, Naneoreorpapuu Hu oO maseo- 
OMONOrM4eCKHX MPOBMHIMAX, a TaKKe JaHHbIe 10 SBOMIOWMH THNa apxeounar, 
HaKOMMBIIHeCA K HaCTOALEMy BPEMeHH, MOSBOJIAIOT BbIJeIHTb pA 3TANOB pas- 
BUTMA STOH cayHbl, MeCTaMH C OCTATKAMH TPHMOOHTOB HM ApPyrux OpraHH3Mos. 
Boijesaemble 10 MaTepHadiaM OTeNbHbIX CBUT H FOPH30HTOB, OOBIUHO MecTHOrO 
SHANCHHA, STH STaMMbI, BbIPaKCHHbIC COOTBETCTBYIONIMMM TacbOleHOSaMH, HMeIOT 
OouIbLIOe CTpaTHrpaduyeckoe 3HAYeHHe, HECMOTPA Ha HavIM4HeE M@K Jy HEKOTOPEI- 
MH H3 HHX Cle HeOXapakTePpH30BaHHbIX (ayHOH BPeMeHHIX MpoOenoB. Oru 
STalbl — 30HbI C apxeOllMaTaMH, TpunoOuTamMH, OpaxuMonojamu, XHONMTAaMH, 
ryOkaMu H Ip., H C pa3snMuHbIMH dopMamu BoO_opocueli. Ha ocHoBe 3TOrO Ma- 
TepHalla B JIMTepaType MOABHJICA Px HOBbIX CTpaTurpaduyeckux CXeM KaK 
ANA PCOCHHKIMHAbHOK OOnacTH 1ora CuOupH, Tak u Jin CuOupcKolt nmatopmst. 

Bo ‘uciipapienue oumOo4nol TpakTOBKH Bospacta TPHJIOOHTOBLIX H apxeo- 
HHATOBEIX cbayH Ha rpaHM HMKHero HM cpequero KemOpua H. B. [oxposcKoii 
( )m M1. T. )Kypapnesoii (4) vB nogqepkKy H3BeCTHBIX BLIBOAOB E. B. JlepmouTo- 
Bou, Il. C. Kpacuoneesoii, A. T. Cusosa (7) a pala Apyrux, aBTop npocnequa 
CocTaB POOB TeX MU [PyrHX OpraHH3MOB M0 TaPoueHoO3aM KeMOpulicKUX OTOMKe- 
Hu CanavpcKo reocunkinnanu u CuOupcKoli mulaTpopMpl. Kak MOxKHO 
BUACTb HS HMKecNefyomeh TaOHub! (Tabn. 1), B KeMOpuu apxeonnaToBad 
(bayHa MepBuyHO Obia npeycTaBeHa OHOCTeHHbIMH copmMamu (con c. Bpik 
Ha p. Aurape), Bcneq 3a KOTOpbIMH BCKOPe MOABAAHCb UH Oomee CJIOKHBIC, TpPH= 
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He BCerja OJHOPOJHbIe KOMIVICKChI B OacceliHax TeOCHHKJIHHAIM HW TMat- 
Mbl. [pH 9TOM HEKOTOpble 3TalIbl KEMOPHHCKOFO BpeMeHH TYT H TaM M10Ka OCcTa- 
A Ha3BaHHbIMH (bayHaMH HeOXapakTepH30BaHHbIMH. Hayao*cpequero Kem- 
A BO BCeli CHOHPH BbIPaKeHO OTYETIHBO KOPCHHbIM OOHOBJICHHEM ap XeOUHaTO- 
MOOuTOBLIX cpayH (TopramuHo-Eanka). MecTHoe mpucyTCTBHe pe/IHKTOBbIX 
OB H BHAOB NOATBeEpxKaeT JIHIb MeCTHYIO MIPe€CMCTBEHHOCTb OacceHHOB. 
{ He MeHee SCHO, 4TO B OacceHax NaTPOpMb! apxXeOWHaTb! HCUe3IH 3HadH- 
bHO paHee, 4em B OacceliHax tora CuOupH, rye B MaCCOBOM pa3BHTHH OHH JO- 
ruiH mouTH Beka Paradoxides forchhammeri, npH orpomHoM, Mectamu (Canaur- 
ron, Jle6eqb, Kens, JJonrni Mobic), KomwHuecTBe COBMeCTHO OOHTABLUHX 
eCHCTB, POJOB H BHJOB: TOJIbKO B CaHallITbIKOJIbCKOM POPH30HTe aBTOPOM ObIIO 
aHOBJIeHO Ooee 80 BHAOB apxeornar. 

CagaupcKue J{BHKeHHA, MOPCKOH H Ha3eMHbIi BYJIKaHH3M CyelaiH dayHy 
‘eOWHaT K BepxXaM cpefHero KemMOpuaA peyKoli, Ee penHkTbl B OpOBHKe H CH- 
’€ uMeH B Exspa3HH yKe He3HauHTebHOe paciipocTpaHenue. 


IlameonrosoruyueckHl HHCTHTYT Tlocrynusio 
~ Axanemun nayK CCCP 13 VI 1956 


UHTHPOBAHHAA JIMTEPATYPA 


mA, |. Bowrwormy nz, Apxeounats, Atac pykosoz. dopm, 1, Kem6pnii, 1940. 
.T.Bonorguu, Apxeounatst u ux crpaturpaduyueckoe 3Hauenne, 1956., % ALT. Bo- 
r uu, Kem6puii CCCP, Tp. 20-i1 cece. Mexa. Peon, Kourp., Cimnosuym mo Kem6puno, 1956. 
. T. Ky paspaesa, Hacrapsenne no cOopy 4 H3yyenHio apxeounat, M3q. AH CCCP, 
4. 5H, B. Noxposcxaa, Bonp. reos. Asnu, 1, 3q, AH CCCP, 1954. ° H. II. 
BoOposa, Bonp. reou. Asun, 1, 43g. AH CCCP, 1954. 7A. I. Cusos, Kem6pui- 
a cuctema. Atmac pykoBoyz. (opm. HcK. qdayHbl H qcsopbl San. CuOupn, 1, 1955. 
.J. Okulitch, Archaeocyatha, Treatise on Invertebrate Palaeontology, Part E, Geol. 
t Am., 1955. 
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Jloxaanp Akagqemuu nayx CCCP 
1956. Tom 111, N 14 


ITAJIEOHTOJIOF H. 


b. B. HAJIMNBKHH 


MCEBJONJIAHKTOHHBIE NEJIEQUNOAbI JOMAHHKA 
(ITpedcmaeaexo axademuxom JI. B. Haauexunoim 28 VI 1956) 


Cpequ cdayHbl JOMaHHKOBOH (aluH CpeHeJeBOHCKHX HW BepXHeCBOHCKH 
oTrmoxenHnit Y pasa u [Ipuypasba O4eHb LIMpOKO paclpocTpaHeHbl MpeCTaBUTeM 
poyos Pterochaenia u Buchiola. Mapecrupi cyyan, Kora B KepHax MNOBepXHOCT 
HEKOTOPbIX NpOMMAaCTKOB CIVIOWIb NOKPbITa NTepOXeHHAMH, Cpe KOTOPbIxX Ha 
OoNbLIHM pacnpocTpanenvem moumbsyroTcs Pterochaenia fragilis (Hall) u 
BapueTeTbl. M3yyeHve ycOBHH 3axOpOHeHHA pakOBHHOK Pterochaenia mp 
BOJ|MT K 3€KJIIOUCHHIO O TpeoOlafarouleM MCeBAONAaHKTOHHOM oOOpa3e 2KH3Hl 
oco6ei sToro pofa. Takoe 3akmroueHve BbITeKaeT 3 CJIEQYIOULHX aHHbIXx 
1) CrBopKH OTJebHBIX MpefcTaBuTene sTOrO pofa, Kak Mpabuso, NorpeOeHt 
B pa300lleHHOM COCTOAHHH HM Ha OJHOH HU TOM xe MOBePXHOCTH HaCJIOCHH! 
Bcera BCTpeyaloTcA KaK IpaBble, Tak HW JIeBble CTBOpKH. 2) Hapagy c BONA 
B3POCJIbIMH 9K3CMIIIApaMH, JOCTHParollMMH HECKOJIbKHX MMHVJVJIHMETPOB | 
quametpe (HavOonee KpynHble — Oo 10 MM), MoMagaioTca pakOBHHKH O4eH 
MOJIOMbIX IKSCMIVIAPOB, OWM3KHX K CTaHH MpOMCCOKOHXa, Pa3MepOM OKO 
0,2 mm. 3) CrBopKH, Kak N1paBHO, XOPOWIO COxXpaHAIOTCH, HECMOTpA Ha pes 
BbIUaHHO He3HAaUHTeJbHY!O TOMMY (Bcero ~0,05 MM) u pasmeppi. 4) CubHO 
pa3BuTHe Nepequero Kpblia, HW, YTO HavOonee BaxKHO JIA HalIMX BbIBOJOE 
AaBHKYJIOBHAHOe OYepTaHHe pakOBHHbl. 5) CopMecTHOe HaxOMKeHve C MyaBak 
IiMMH OpraHH3MaMW — TOHHaTHTaMH HW TeHTaKYJIMTaMH, OObIdHO Mp OTCYT 
CTBHH OCHTOHHbIX (opM. 

M3 NpHBeyeHHbIX JaHHbIX MOXHO CemaTb cuelyrouyve BEIBOALI: 1) CoBmect 
HOG HaXOXKCHHE PaSOOWCHHBIX CTBOPOK B3POC/bIX H MOJIOAbIX SK3EMIAPOB 
Pe3KO OTJIMYAIOWLHXCA TIO pasMepaM, YKa3bIBaeT Ha HX NepemeleHHe, HO He 
TOpH30HTaJIM, a NO BepTHKaIH. BepTuKaJIbHbI NMepeHoc NOATBep»xKaeTCA TAaKxK 
XOPOWeH COXPaHHOCTbIO CTBOPOK, HECMOTpA Ha MX KpaliHe He3HayHTebHYy! 
TommUHy. 2) Upesppiualinad axkypHOCTb CTBOpOK (OHH TOHBUUe nanupocHo 
OymarH M MpospayHbl axKe B HCKOMAeMOM COCTOAHHH) MOxKeT ObITbh CBA3aH 
TOJIbKO CO B3BeLUCHHbIM B MOPCKOM cpeye cyujeCcTBOBaHHeM. PakoBHHbl OeCHTOR 
HbIX 2XMBOTHbIX Ooee MACCHBHbI HW HempospauHpl. 3) ABHKyIOBUAHOe OUepTe 
HH€ PaKOBHHbI YKa3bIBaeT Ha CHJIbHOe pa3sBHuTHe G6uccyca. 

M, Kak OOu\HH BbIBOJ, BbIPHCOBbIBaeTCA NCeBAONMAHKTOHHbIL o6pa3 2XKH3HF 
MpMKpeleHHE K NaBalolluM BOMOPOC/IAM, OTMCYATKUN KOTOPbIX HMEIOTCA B OME 
HMKOBBIX ClaHwax. Ha Tex 2e BOOpOcMAX, MepeHOCHMbIX MOPCKHMH Text 
HHAMH, KWH TakKe H MpescTaBuTenu poga Buchiola, nonpb30Bapweroca 
OMAHHKOBOM MOpe BeCbMa WMPOKHM pacnpoctpaHeHvem. Ho 6yxnonbl BewI 
BEPOSTHO, HECKOJIbKO HHOM OOpa3s %XH3HH — OHH MPUKPelANHCb H, BO3MOXKHC 
nomsaH 10 no6eram Boopocse, MOAOGHO TOMY, KaK B HacTOsmee BPeMA 91 
AenaroT upeyctaBuTenu poga Pisidium (?). 

B crpoenuy pakoBuH pogos Pisidium u Buchiola muoro o6ujero: OHH TOHKI 
PaBHOCTBOPtaTbI, OKPYrNeHHOrO OYepTaHHA, OOMAMalOT ZHAUHTEbHOM BHITTYKA 
CTbIO H BeCbMa HE3HAYHTCIbHbIMA PasMepaMH (HeKOTOpHIe Bub! Pisidiut 
MMelOT He Ooylee 2 MM B J\IHHY). 

Murepecnyto MBICJIb BbICKa3as eme B 1932 r. J]. B. Hanuskun (?), npusual 
WMH NeeuMNOA OMaHHKa 3a IaHKTOHHbIe opMbl. OgHako uMeetca ps 
cooOpaxkeHHH, KOTOpbIe He NO3BONAIOT Ham IIPHCOCMHUTLCA K STOMY Mpeqnow 
x*xeHHIO. IIpexye Bcero Tomy mMpoTuBopeyaT aBHKYJIOBHHbIe O“ePTAaHHA CTB 
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Pterochaenia. Cxomenuoe, AaBHKYJIOBHHOe OFePpTAaHHe CTBOPOK CBHeTe/Ib- 
<T O MOABeLICHHOM — TIpH NoMomH GOuccyca — o6pa3e xn3HH. Uo 
etca Buchiola, To c naHKTOHHbIM 06pa30M XKU3HH He corma¢yetcs XOpomo 
HTax! y HUX PaKOBHHa C rpyObiIMH H OYeHb CBOeOOpasHBIMH, XapaKTepHbIMH 
KO Ain Buchiola, paquanbHpmmu peOpamu. PaxosnuKa 9Ta, H3Mepsiomasnca 
1HO HECKOJIBKHMH MHJIMMeTpaMH, HO JOCTHralomlad S3HaYHTeAbHON BbI- 


Puc. 1. Pekonctpykuwa 6yxHou HW MTepoxenuli Ha naBaiomel BoLopocau. A — Buchiola, 
5x; B — Pterochaenia, 6X 


KJIOCTH, OYCBHHO, CBA3aHa C Ne€PBHUYHbIMH 3alLHTHbIMH (PyHKWMAMH paKOBHH- 
x oOpasoBaHni. 2 
Her HeoOxojuMocTu CUHTaTb, ITO BCe MpeycTaButemH poyos Pterochaenia 
Buchiola Benw MCKIOUHTeEMbHO MCeBAONMAHKTOHHBI OOpa3s xKusHH. Her 
{HEHHA, YTO B IpHOpexXHbIX YCOBHAX HNTepOXeHHH H OyXHOVJbI Obl CBA3a- 
C IPHKPelJeHHbIMM K CyOCTpaTy BOQOPpOCMAMH HM YTO OyXHOJbI, BOSMOKHO, 
13alH TakxKe 00 WHY. HO morwynee BCero HaXOAKH TiTepoxeHHii u OyxHO Ha 
H TOMA, 3aHATOH JOMAHHKOBOH callueli, MOXKHO OOBACHHTb TlepeHOCOM 
)PBAHHBIX BOMOpoceH C HX CBOeOOPAa3HbIM TeJeMMIOAOBbIM OHOMEHO3SOM. 


Ilocrynusio 
16 III 1955 


WMTHPOBAHHAA JIMTEPATYPA 


1 \Kusub mpecubix Bog CCCP, 1, 1940, crp. 82. 2? 0. B. HanusKun, Yuenneo ta- 
Px OSZ. CI ps C2. 
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Jloxaann AKaywemMun HaykK CGOP 
. 1956. Tom 114, Ne 1 


b 


MW. A. AJIOB 


O BOSHHKHOBEHHH MHTO30B MPH PETEHEPAIWMH MEGVEHU 
(ITpedcmaeneno axademuxom JI. A. Op6eau 30 VITT 1956) 


B dbusvonoruyeckux yCJIOBHAX KJIe€TKM pAa OpraHoB B3spOcoro OpraHHsMe 
B Mpouecce pasBuTHA yTPpayHBaloT CHOCOOHOCTh K MHTOTHYCCKOMY /\eJIeHHIO 
B TO Ke BpeMA IPH MOBPexeCHHH STHX OPraHOB BO BpeMA pellapaTHBHON pereue 
pallHH HX KJeTOUHbIe 3JIEMCHTbI BHOBb IpHOOpeTaiwT CMOCOOHOCTb K MHTOTHYCCKO: 
My jemeHwio. Mexany3mM npoOy2keHHA MHTOSOB TIpH pereHepallnH JO CHX NOP 
ocTaeTca HeACHbIM. Hamu OpisI0 10Ka3aHO, YTO BBeeHHe OesKa (CbIBOPOTKH KPOBH 
9KCTPpaKTOB pa3HbIX OpraHOB) B OpraHH3M XKHBOTHOrO BbI3bIBae€T BOSHHKHOBE 
HHe MHUTO3OB B TaKHX KJIETKAX, B KOTOPbIX OHH B (U3MOMOPHYeCKHX YCJIOBMAX 
OTCYTCTBYIOT (KJIETKH Me4eHH, MOJ Key OUHOM *AKeNeSbl, LIBAHOBCKHE, XPALLEBBIe, 
6eKOBbIe, CIH3HCTbIC KeTKH HW p.). Mcxoqa u3 STHX HaOOAeHHH, ObIO Boh 
CKa3aHO MpeqnosoxKeHHe, YTO MpOOyxXeHHe MHTO3OB pH pereHepauHH CBA3aHO 
C HaKONseHHeM KJleTKaMH OenKa (?). | 

YuHTbIBAA, UTO B OUare pereHepallHH MPOHCXOAAT YCHJICHHBIe MpPOWeccal mpo- 
Teolv3a, Mpexke BCero NpeACTaBANOCb BaXKHbIM BbIACHHTb, OONAaloT JIM CMO- 
COOHOCTbIO NPOOyXKaTb MHTOS3bI HE TOJIbKO OeOK, HO H MpOyKTbI ero pacnasa. 
B cBa3H C STHM ObIIM MpeANPUHATHI OMbITbI, B KOTOPbIX 2KHBOTHbIM BBOHIN pa3s- 
JIMUHbIC (PpaKUHH CbIBOPOTKH KPOBH, MeNTOH H AMHHOKHCJOTHI. OnbITb! MpOBo- 
MIM Ha B3pOCsbIX OevIbIX MbILUAaX (4—5 Mec.). OObEKTOM HCCIeEOBaHHA CIYKUIA 
NeveHb H NOs KeMyTOUWHaA %wee3sa, B KOTOPbIX Y B3POCJIbIX 2KHBOTHbIX MHTO3bI 
OTCYTCTBy1IOT. BenKOBbI€e paCTBOPbI BBOJHJHCb HHTpalepvTOHeambHO m0 0,2— 
0,3 cm? B Teyenne 3 cyTok. MatTepuas oOceqoBasica uepes |, 2, 3 uv 4 cyTOK mocueE 
nocyequeH HHbeKWHH. B I cepHu OnbiITOB BBO,MIH rioOynHHOBy!O dpaKkiHK 
(0,5% pacTBop) momaquHol cbiBopoTKH, BO I] cepHu — anbOymuHOByl10 cbpak: 
wuro (0,5%), B TpeTbeli — 5% pacTBOp MelToHa, B YeTBEPTOH — CMeCb aMHHO: 
KHCJIOT: JIM3HH, aprHHHH, acnaparMHOBad HM TyiOTaMHHOBaA KUCJIIOTa, THCTHAUH. 
TpuntTodan, Me€THOHUH, WMCTeHH (lpenapaT «apsHnuT», n0 16 Mr Ha XMBOTHOE). 

PesyJIbTaTbI JBYX MepBbIX CepHH OKa3aIHCb AHAaJIOTHUHbIMH OMbITaM C BBE 
J@HHeEM WebHOH CbIBOPOTKH: B NeYeCHOUHBIX H KymdbepOBCKHX KwJeTKAX NevyeHH 
B allMHO3HbIX M OCTPOBKOBbIX KJI€TKaX NO KeTYIOUHON *Keesbl (puc. 1) BOsHuKA 
JIM MHTOSbI. OHH NOABJIANHCb Ha 2 CyTKH Mocse MoceqHeH WHbEKIMH MU KOH 
YeCTBO HX JOCTHraylO MaKCHMyMa Ha 3 CyTKH. B onbiTax c BBeqeHHueM raobynu 
HOB MHTOTHYe€CKaA AKTHBHOCTb BCerya Oblia GOmMee 3HAUHTebHOH, Gem TOcu 
BBeJeHHA asbOyMMHOB (10—30 muTo30B Ha Nomjagqu 15—18 mm?). IIpu ocaxye 
HHH OekOB (HarpeBaHue 10 60—90°) nu roby 1MHOBas, HH allbOyMHHOBas (ppaK 
IHH MHTOSOB HE BbISbIBaJIM. B OMbITaX C BBEJCHHEM paCTBOPOB MenTOHa B eyeHt 
HM MO/KeyAOUHOH reese Kak HW B Mpesbiywet CepHv, BOSHHKaNH MHTOS3BI 
HO KOJIHYCCTBO HX ObIIO OObINHO HEOOMbIUHM (3—10 MuTosoB Ha TOH xe MONA) 
BpeyeHve CMeCH AMHHOKHCJIOT MMTOTHYeCKOH AKTHBHOCTH HH B MeveHH, HI 
B NOKeMyMOUHOH 2Kee3se HE BbISbIBaIO. TakuM OOpa30M, pesyJIbTaTbI 9TH? 
OMbITOB MOKAa3bIBaloT, YTO GeOK H NPOAYKTb! ero HeMoNHOrO pacnaya OGsayato’ 
CMOCOOHOCTHIO MpOOyKaTb MATOTHYCCKHE [CJICHHA B KIETKAX, KOTOPbIe BO B3pPOC 
JOM OpraHH38Me B OObIMHbIX YCJIOBHAX YTpauHBaloT STY CMOCOGOHOCTD. 
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Puce. 1. Muto3 B KaerTKe ocTposka JlaHrepranca Mocue 
BBeAeCHHA OGY HHOBOH (pakIHH CbIBOPOTKH 


) Puc. 2. PaHepadt MoBepxXHOCcTh meyeHH mocle yacTHUHOH 
9KCTHpnanHH(A) 4 noce NONOAHHTeNbHOK OOpaCoTKH a30THO- 
KHCJIbIM cepe6pom (5) 


Puc. 3. MutTo3bl B MeveHH OfHOrO u3 NapabHoHToB Moce 
yacTHUNOH IKCTHPNalHH NeweHH y BTOporo napTHepa 


[a H3yYeHNA BOSHHKHOBCHHA MHTO3OB pH perenepaluH UccmEqOBaNach 
paTHBHad perenepallua MeveHu Oenbix Mpuueli. Ecan mpy perenepannn 
TBy€T TOT K€ MCXAHH3M BO3HHKHOBCHHA MHTO3OB, YTO H B OffbITax C BBeye- 
1 OeKa, TO CeOBAaNO Obl OARUAaTH MPAMOL 3aBHCHMOCTH: MEXKy HHTeHCHB- 
‘bIO TKAHEBOrO paciiaja H BeMMYHHOH MHTOTHYeCKOM akTHBHOCTH. C Apyrok 
OHbI, KaK H B OMbITaX C BBEJeHHeEM OeNKa, MHTOSbI JOJDKHbI Oblwin Obl BO3HH- 
» HE TOJIbKO B MOBpeKACHHOH JONe NeyeHH, HO H B APyrHx ee JONAX, a BO3MOX- 
MpH OTCYTCTBHH OpraHHOH cnelupuyHocTu npowecca), HB Apyrux opranax. 
‘OM OTHOWCHUH Nevenb OevEIX MbIMUeli ABJIAeTCA yOOHbIM OObEKTOM: Ona pe3- 
yaCUIeHeHa Ha JOH, KOTOPbIe CBA3aHbI Me@K]y COOH KPOBeHOCHBIMH CO- 
IMH C H€3Ha¥HTeJIbHbIMH TpOcOHKaMH TeYeHOUHOM TKAaHH. 
3 I rpynne onpiros 2KuBOTHBIC NOABeprasucb YaCTHYHOM SKCTHpPMalHH MoONO- 
aI OfHOK WIM AByx OeH neyenH. MutoTuyeckad aKTHBHOCTb M3y4aslacb 
231, 2,344 cyTOK noce onepalMH B pereHepupylomeli HU HEMOBpe*KJCHHbIX 
AX MeveHH. PesyAbTaTbI OMbITOB NOKasasIH, YTO, Tak Ke KaK H MOcse BBEeHUA 
<a, MHTOSbi B pereHepHpyrollel NeYeHH NOABIAIOTCA Ha 2 CyTKH NOcTe MOBpe- 
HMA, JOCTHrad MaKCHMyMa Ha 3—4 cyTKH. Panbiie OHH BOSHHKAaIOT B KyII- 
OBCKHUX H M032Ke B MeYeHOUHBIX KJIeTKaX. Kak H B ONbITaxX C BBeeHHeM OeKa 
O3bl PaBHOMEPHO pacripeyseseHbl B perenepHpyromjeH oe Oes TeHeHWHU 
i ccnns B palione MoBppexyjeHua. Hakonell, Kak H B OMbITaX C BBeEeHHeM 
<a, MHUTOSbI BOSHUKAIOT HE TOJIbKO B NOBpexeHHOH oe, HO H B OCTAJIbHbIX 
AX NleveHH, JaxKe HeMOCpeCTBeEHHO He CBA3AHHbIX C ONe€pHPpOBaHHOH YaCTbIO 
2HH. I]pu sToM BeIMYHHa MHTOTHYeECKOH AKTHBHOCTH BO BCex OTAeaxX MeveHu 
TH OjJ[MHaKOBa. 
YxKe B 9THX ONbITAX HaMeTHaCb 3€BHCHMOCTbh MexK]y BeHYHHOH TOBpexye- 
| TKAHH H MUTOTHYeCKON akTHBHOCTHIO. ITpu noBpexkyeHHH JByX Jone neweHu 
AHKJIO OOJIbLUe MHTO3OB, YEM TPH NOBperxjeHHH oHOH onu. [Ip Hanecenun 
Ib HEOOMbIUOFO paHeBOrO eeKTA MUTOSbI NOABJIAJIHCb TOMbKO B pereHepHpyio- 
qone. 3aBucHMOCTb M@ExKy BEMMYHHOH TKaHeBOrO paciaja H MHTOTHUeCKON 
MBHOCTbIO OTYCTIHBO BbIABHIaCb BO I] rpynne onbiToB. B sTAX OMbiTax Mocue 
en MOJOBHHbI OJHOW OH MeYeHH paHeBaxw NOBepXHOCTb CMAa3bIBaJlaCb 
_paCTBOpoM a30THOKHCJIorO cepeOpa, oOayalomero CHJIbHbIM HeKPOTH3H- 
UHM JeiicTBHeM. KOHTpOJbHbIe MbILUM MOABEpraJMCb JIMLIb YaCTHYHOH 9KC- 
Mauvn nevenH 6e3 XHMHYeCKOrO MOBpexKJeHHA PaHeBOH MOBepXHOCTH. 
> PPYNMbI XKHBOTHBIX 3a6HBamHcb Yepes 3 cyTOK Moce OnepanH. AnamHs 
MapaTOB noKasaJl, YTO OOpa6oTKa a3OTHOKHCAbIM cepeOpom yBesMunsa 
acTb TKaHeBoro pacnaja B 3—5 pa3 m0 cpaBHeHHI0 C ee pasMepaMH y KOH- 
JIbHbIX 2KHBOTHBIX (pvc. 2). CooTBeTCTBEHHO STOMY B pereHepupyiouleH NeveHH 
MOBP@KeCHHOH HW HEMOBPEXEHHbIX JOMAX) 3HAYHTEIbHO BOSpacTasia MHTOTH- 
Kad akTHBHOCTD. Ecau y KOHTPOsIbHBIX 2KHBOTHBIX OOHapyxuUBaeTcA 4—10 
‘O30B T€4Y€HOUHbIX KJIETOK, TO IPH JOMOJHHTeCIbHOM XHMHYCCKOM TOBPerK][e- 
1 15—35 muTosop (Ha naomaqu 15—18 mmM?). 
‘CopnajleHve BpeMeHH BOZHHKHOBCHHA MHTOSOBIIpH perenepalHHh Mocse BBee- 
4 OeslKa, OCOGeHHOCTH pacnpeseseHNA MHTO3OB B NeYveHH, HX BOSHHKHOBeCHHE 
[eMOBPeKACHHIX JOMAX, HapacCTaHHe MUTOTHYECKOH AKTHBHOCTH IPH YBCJIH- 
[MH pactiajla TKaHH MO3BONAIOT MpequoaraTb, YTO BOSHHKHOBEHHe MHTOSOB 
4 pereHepallMu CBA3AHO C HaKOIJICHHeM KJleTKaMH OeIKa HAM MPOAyYKTOB ero 
10IHOrO pacnaya. CymecTBOBaHHe TakOro ryMOpaJIbHOFO M€XaHH3Ma BOSHHKHO- 
iH MHTOSOB IPH pereHepallHu MOATBepxKLaioT ONbITbI C Napaouvosom. B ompirax 
‘Kpbicax Oplio0 noKasano (?,°), YTO YacTHYHAaA SKCTHPNAalMA MeyeHH y OAHOTO 
TlapaOvOHTOB MpHBOAUT K YBeJHYCHHIO MHTOTHYCCKON AKTHBHOCTH B TeveHH 
yporo, He noyBepraBuieroca onepauuu mapTHepa. Hamu 6bIIH TIpOBe{eHbI 
1JIOPHUHBIC ONbITHI Ha 6ewIbIX MbIUax. Onepaltun napaduosa Obiia mpoBeyena 
5 mapax 4-mecaunpix mpiuel. Ha 16—18 cyTkH noce onepaunn y OAHOPO 
‘TlapTHEpOB yamAH NOJOBMHEI ABYX Moe neveHu. Uepes 3 cyTOK NocHe 
THUHOM SKCTHPNauHH neveHH OGa MapaOvonTa 3a0MBaJHCb. B neuen 0600- 
“OKMBOTHBIX (Kak OMepHpOBaHHOrO, Tak HW HEOMepHpoBaHHOrO) Obi oOnapy- 
HbI MUTOSbI B KyM@epOBCKHX HW MeyYeHOUHDIX KIeTKAX (PHC. 3). 
) 


1941 
) 


Murto3bi B HeYeHH MOryT BO3SHHKaTb He TOJIbKO TIpH perenepallHH, HO 
IIpH HEKOTOpHIX Jpyrux MaTouorMyeckHx Mpomeccax. Mp, HampwMep, HaxoMu 
HX B MeveHH Tocwe MepeBHBKH MO KOXKY BSPOCJIbIM %HKHBOTHbIM OMYXOVJEe 
(KapuHHOMa Spsuxa HM capKoma Kpoxkepa). He ucksoyeHO, YTO M B STOM Cuy4a 
OHM H3. (baKTOPOB, BBbISbIBAIOWIHX AeJICHHe MeYCHOUHBIX KJICTOK, ABJIALOTCS 
OeIKOBbIC TPOMYKTbI pacnaya TKaHeH. . 

M310xKeHHbIe HaOJOJCHHA MOKa3bIBaIoT, TAKHM OOpas0M, YTO BOSHHKHOBEHY 
MHTO30B B pereHepHpylouleH MeYeHH CBA3AHO C pacMaqOM MOBpeKCHHbIX TKé 
He. [v6eb OMHHX KJICTOK BbISbIBaeT pasMHOXKeHHe Apyrux. OnbiTbl C BBeEeHH 
Oeka MO3BONAIOT CUMTATb, ITO B OCHOBE STOO Mporecca sexaT He OCOOBIe pa 
HeBbI€ TOPMOHbI, a HAKOMJICHHe KJICTKAMH OeKa WIM MpOyKTOB ero HEMOMHON 
pacnaya. BosHHKHOBeHHe MHTO30B MOf, BIMAHHeM OesKOBbIX IPOyKTOB pacnag 
IPYrUX KJIeTOK ABJIAeCTCH, MOBHMMOMY, HaHOowee MpocTbiIM HW PuJIOreHeTHYeCKE 


CHeWHPHYIHbIM JIA JaHHOrO OpraHa WH TKaHH OenKOM, OTO MpesMos0*KeHnHe, 
KaXKYILeCCA BIOJIHE BEPOATHBIM, BCTPpedaeTCA C OMHHM 3aTPyHeHHeM: B OMIbITA} 
C BBeJ[@HHeM Pa3JIMUHbIX 9KCTPaKTOB (Me4yeHH, MOUeK, Cee3CHKH) MHTO3bI BOSHHK 
JH B pa3HbIX OpraHaxX He€3aBHCHMO OT XapaKTepa OenKka (+). Bo3mMoxKHO, 410 
B 3THX Cly¥aiX MMesla MeCTO 3HaUHTeJIbHad Harpy3Ka OeKOM, a oOpraHHas 
CHeMMPuYHOCTh erO JeHCTBHA MPOABJIAeTCA JIMIUb B YCOBHAX OTHOCHTEeJIbHO 
HeOOJIbUIHX KONMYeCTB OenKa HIN pH CpaBHHTebHO HeEOOJIbIIOM TKAHEBO 
pacnajle, kak B OMbITax C 9KCTHpnauHen neyenu. T]ocmeqyrourve OMbITHI MOKAKYI 
HaCKOJIbKO BEPOATHO STO MpeqnoO*wKeHHe H B KakO Mepe MpoOyxKeHHE MUTO 
30B IPH HaKOIJICHHH KIeTKaMH OeKa HMeeT OpraHOcnelupuyeckHit xXapaKTep 
Xa6apoBckuh rocy2apCcTBeHHblii Ilocrynuio 
MCQHUMHCKUM HHCTHTYT 27 IV 1956 
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OKOJIOFH £ 


10. TI. 3AHLEB * 


TS-HArPAMMbI BCTPEUAEMOCTH MEJIATHYUECKONK HKPbI 
HEKOTOPbIX YUEPHOMOPCKHX PbIB 


(ITpedcmaeaeno axademuxom E. H. Iaeaoecxum 23 VI 1956.7 


SBECTHO, UTO PHAPOJOrHYeCKHH PeKHM MpHOpexKHBIX OMIpeCHeHHBIX _ paii- 
MOps O¥eHb HeycTounsB. BeweycTBHe XOpoOwio BbIPaxKeHHOH BepTuKabHOLi 
THPUKAUHH BOAbI U elicTBHIO CTOHHO-HAPOHHBIX BeTpoR, 3fecb Habio{aior- 
WacTble H 3HAYHTeJIbHbIe KOMeOaHHA NOKasaTedeli Bcex ruyqpomorMyeckux 
CHTOB. ,.4ai 4] 
(lostomy, usy4ad UXTHONMAHKTOH OgeccKoro 3amHBa HM COceqHHX Cc HUM pau- 
(40 Tenyposckoro samuBa u JHemposcKoro uMaHa Ha BOCTOK) B TeveHHe 
—1955 rr., Mbl BCTpevaJiM HKpy H JIM4YMHOK pblO Ip cambIx pasHooOpa3Hbix 
BHAX cpefbl. [Ip STOM BbIACHHaCb MPHYPOYeEHHOCTS OTJCIbHBIX BUOB 
HOK H HKPbl K ONpefesIeHHbIM CO“eTAaHHAM THApOsOrMyecKHX 9eMeHTOB. 
OeHHO 3aMeTHOH OKasalacb CBA3b M@eKAY MedarnyecKoli HKpOli pasHbIx BH- 
pblO H TeMMepaTy poli H COJIeHOCTbIO BObI. Tak Kak IPH BbIJIOBe HXTHONMAHK- 
Bcerfa OnpeqesmAacb TeMMepatypa BOLbI HW Opaacb mpoba Aa oONpeseneHHa 
HOCTH, MbI HAKOMMJIM 3HaUHTeJIbHOe KOJIMYECTBO JaHHbIX, KOTOPbIe MO3BOUIH- 
aM HavepTHTb AHarpaMMb! BCTpeyaeMOCTH HKpbl, B KOOPAuHaTax TemMlepary- 
— covleHocTb (cm. puc. 1 Ha crp. 194). 
Ha sTux quarpaMMax Ka2KJlad TOUKA COOTBETCTBYeT OMHOMY YJIOBY HKpbl. 
J{HarpaMMbl BCTpedaeMOCTH MKpbl B KaKOM-TO Mepe HaNOMHHAaIOT KJIMMOrpam- 
TIpHMeHseMbIe B KJIMMATOJIOrHH HW 300reorpapuH. OHH ABJIAIOTCA XOPOLIMM 
[CTBOM rpatbu4eckoro us0OpaxeHHA CBA3H MesarHyecKOli HKpbl Cc [ByMA 
SBHBIMH PHAPOJOrHYeCKHMH SJIeMeHTaMH HM MOryT HaliTH WIMpoKoe IpuMene- 
TIpH H3yy¥eHHH OnONOrHH pa3MHOXKeHHA ppio. 
YOuKH, OOO3HadalOllHe YJIOBbI, 3AHHMAIOT HAHOOJbINYIO MOWayb Ha Juarpam- 
XAMCbI, MOPCKOH MbBILUH H MOPCKOrO A3bIKa. ITO CBA3AHO C MAJIbIM YJ{eJIbHbIM 
M MKpbi STHX BuOB (1), MOrylleH HaXOMHTbCA BO B3BeIIIGHHOM COCTOAHHH 
SHAUHTEJIbHO OMpeCHeHHOH MopcKoH Boyle. MeHee nOByyHe HKPHHKH Apyrux 
/B HMCIOT COOTBETCTBEHHO MeHblllee pacnpocTpaHeHHe B BOJOeMe, BCJIeACTBHE 
TOUKH Ha HX J{MarpaMMaxX 3aHHMAaIOT MeHbLIyIO Noma. 
JYeBHIHO, UTO Te MecTa Ha JMarpaMMax, B KOTOPbIX COCcpefOTOUeHO HaHOOJIb- 
KOJIM4YECTBO TOWeK, YKa3bIBalOT Ha ONITHMAJIbHbIe yCJIOBHA TeMMepaTypbI 
JIGHOCTH JIA KaxKforo BHJa UKpbl. 
"S-]MarpaMMbI MOryT ObITb HCHOJIb30BaHbI MPH BbINCHeEHHH BOSMOMKHOCTeH 
HOMKeCHHA TOFO HIM HHOTO Bua B JaHHOM palioHe MOpA H B aHHoe BpeMA 
_ Jia aTOro HeOOXOAMMO HavepTHTb AMarpaMMy KOJleOaHHi TemMepatypbl 
ICHOCTH BOJ[bI HHTepecyiollero palioHa H BpeMeHH Toa H CJIMYHTb ee Cc TS- 
DaMMOM BCTpewaeMocTH HKpbIl Hy?KHOrO Bua. TakHM HyTeM MO>xKHO OyjeT 
HOBHTb, KaK H3MeCHAIOTCA B ONpeeJeHHbIX paHOHaX MOpA ruAposoruye- 
yCJIOBHA, HEOOXOAUMbIe AIA Hepecta pblO, B pesy/IbTaTe rH poTexHMyeCcKOki 
HCTPYKUHH pek. 
Tugpo6vonorvueckaad cTanuad Tlocrynuso 


yleccKOro TocyapcTBeHHOrO YHHBepcuTerTa 21 IV 1956 
um. WM. HW. Meunuxosa 
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Puc. 1. TS-quarpammel BcTpeyaemocTH MKPbI YepHOMOPCKHX pHIG pasmHy— 

HbIX BHJOB B palione OyeccKoro 3amMBa. a — Engraulis, 6 — Calliony- 

mus, ¢ — Solea, 2 — Mullus, 0 — Trachurus, e — Sprattus, 2c — Gaid- 
ropsarus, 3 — Pleuronectes, wu — Odontogadus 


Aornags Akagemun nayrx CCCP 
1956. Tom 141, Ne 4 


PFHIUPOBHOJIO'H fl 


H. fT. BAHOrPAJOBA 


OFEOrPA®HYECKOE PAHOHHPOBAHHE ABHCCAJIA MHPOBOrO 
OKEAHA 


(ITpedcmaeaeno axademuxom E, H. Iaeaoecxum 26 IV 1956) 


: 
Cpequ 3OOJIOOB KOHILa MIpOWOro CTOMeTHA Oblla WIHpOKO pacmpocrpanena 
PHA KOCMOMOJIMTHYECKOrO pacipocTpaHeHuA MOpCKOH ray6oKoBo_HOH da- 
a. Han6omee onpefzeeHHo 9sTy Teopwio pasBuBamu A. Araccuy (°) u 
Oprman (!*). [locneqHui, JaBaa CXeMy paHOHHpOBaHHA OKeaHa, BbIeHJ abuc- 
[bHYIO 30HY %XKH3HH, KaK 30HY, eHHYyIO JuIn Bcero Mupoporo okeaua. 
‘eHHe 06 OUeHb LIMPOKOM paclipocTpaHeHHu Tvwy6oKOBOqHOH dayHbl mo7- 
)2KHBaeTCH HEKOTOPbIMH aBTOPaMH HM B HacTosIee Bpema (?4). 
Oyuako yxe Ha OCHOBaHHH JaHHbIX 10 dayne OosbIWIMX OKeAHHYECKHX Tuly- 
1, MIOJIYYCHHBIX B pesysIbTaTe paOoT NepBbIX ryOOKOBOAHBIX SKCHeAMUH Ha 
oleHKepe», «BaJIbMBHM» H Pyrux, Oblio NOKa3saHoO, 4YTO TyOOKOBOAHAaA 
yHa pasJMUHbIx yacTe okeaHa paguuuna (1°). C. Okman (2") pa3qemsneT a6uc- 
1 Mupoporo okeaHa Ha TPH, WIM, BO3MO%KHO, YeTbIPe 300reorpaduyecKux 
1actH — AtTmauTuuecky1o, Tuxookeanckyio, ApkTuyeckyio wu AnTapKTHue- 
mo. Buuskyto cxemy 300reorpaduyeckoro palionvpoBanusa rayOun Muposoro 
-aHa NpoBosuT uw KupKeurapy (+?) Ha OcHOBaHMM aHawu3a PayHbl rlyOOKOBO- 
X HOJIMXeT. 
‘Cample nocuiequve JaHHble, MOJyueHHble B pesyJbTaTe paOoT rlyOoKOBO,HBIX 
equuui Ha «<BuTase», «<[anatee» u «AnbOatpoce II», mo3sBomAIOT TOBOpHTb 
SHAUHTeEIbHOM CAMOCTOATeEIbHOCTH rayOOKOBOAHOK dayHbl pasJIMYHbIX palo- 
meokeana.(* %, 7,810) 
Hamu Opi ucnob30BaHbI MO BOSMOXKHOCTH BCe MaTepHaJibl riryOOKOBOHBIX 
MeHUHH pasIM4YHbIX CTpaH, HaYHHAaA C Cepe/MHbI Mpolloro BeKa WH KOHYAA 
eHUMH SKCHeAMUHAMH, a TaKKe OT/eJIbHbIe paOoTbl, B KOTOPbIX HMeJIHCb 
‘He-JIMOO yKa3aHHA O HaXOMKJCHHH *%UBOTHBIX Ha rayOunHax Oovtee 2000 M. 
WHbI CNHCOK uTepaTypbl MpuBeyqeH Hamu pauee (°). 
Tipousseqenunili ananu3 reorpauueckoro paciipocrpaneHusa rityOOKOBOAHEIX 
yicTaBuTesieli Spongia, Coelenterata, Cirripedia, Isopoda, Pantopoda 
Schinodermata (6e3 Ophiuroidea) o6mum KonwuectBom 1031 Bug, BcTpeyeH- 
x Ha rlyOuHax Oosee 2000 M, MoKa3aJ, YTO pacMpocTpaHeHhe OouIbIueH WacTH 
(0B (oKon0 85% ) orpaHuyeHo KaKUM-HHOYyAb OHM OKeaHOM. Pojpl xe B OOJIb- 
HCTB€ CBOCM KOCMOMOJIHTHUHBI, a QJIA CeMeHCTB KOCMMOJIMTHYCCKOe pacmpo- 
aHeHHe ABJIACTCA MpaBHJIOM. 
B tra6a. 1 npHBog_ATca JaHHble, XapakTepHsylolllve CTeleHb IPHypOveHHOCcTH 
MHUHBIX py rAyOOKOBOAHHIX 2KHBOTHBIX K pa3vIM4HbIM Yactam MupoBoro 
ana. Han6onee o60co6eHHbIMH ABAAIOTCA TAyGoKOBogHbIe dayHbl Tuxoro 
\TJIAHTHYeECKOTO OK@aHOB, B KOTOPbIX COOTBeETCTBCHHO 73,2% Hu 76,0% Bu- 
| ABJIAIOTCA SHJ{@MH4HBIME. 
Bosbwio mpoweHT rstyOoKOBOHbIX BHOB, OTMCYCHHBIX TOJIbKO B AtjaHTH- 
KOM OK@aHe, yKa3bIBaeT Ha OOJIbIIyIO CaMOCTOATEJIbHOCT rryOoKOBO,HOK 
(bl STOTO OKeaHa, He ycTynaiollyio camocTosTeibuocTu dbayHbl Tuxoro oKe- 
. Uro xacaetes Unguiickoro okeana, TO @ayHa ero rmyOuH oOsaqaeT Hau- 
IMM KOJHUYCCTBOM SHICMHUHbIX BHOB (HECKOJIbKO Goslee MOJOBHHEI). 
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TaOnuna 1 


CreneHb MpHypo¥eHHOCTH K pa3/IMUHbIM YacTAMH Muposoro okeaHa HeKOTOpbIxX rpynn 
ryOOKOBOAHBIX SeCNOsBOHOUHbIX 


Uncao BHLOB (B MpoleHTax) 


is) 

= 
2° ; \ 62 | gex|ozs 
es |£2 | He |= |e | 8 | ees eee 
Tpynma Bo ag ee | Bey | ao mS [EOS 
onz | eg| 22 | S28) 258) 22 | Beck sas 
3S Bas] es Ree <8$ Rx <§6 “658 
SER ess 2g Ceo] aSo| az] ade adso 
Spongia 452 | 24,4 | 48,4°b 23,6 1 °4,34 “443 42250 1,8 
Cocleitetate 444.1 40,4. 1.21,0 | 16,7 6,2 gl slo 5,2 
Cirripedia 90 | 25,01 1050 1 2970 | 19,0 7 1050 —_ 15,0 
Isopoda 07 . 1.51, 54/9330 OS etal, 1 | 1,0 a 
Decapoda 75 | 22,7 | 32,0 | 9250)| 40,7 1 Aenea 13,3 
Pantopoda 25 | 44,0 | 28,0} 8,0] 12,0] 4,0 — 4,0 
Echinodermata (6e3 Ophiuroi- BOS | 33.4 | Ooo | idl. 500), ee elcome 3,4 
dea) 
Pogonophora 20 =~ (95,0 1550s 23 = EE. 
Bceero 1034 2,6 | BORO LOS x0 | 4,8 | Ded | 4,2 

84,9 ANsy eel 


_ Ha ocHopanuu aHasmuga reorpaduyeckoro pacipocrpaHenua aOuccaJIbHOn 
tbayHbI JOHHBIX GOecMO3BOHOUHBIX B pa3JIMYHbIX palHoHax Mupoporo oKeaHa 
Mbl CUHTAeCM BO3MOXKHbIM BbIAeJHTb CsefyroulHe 300reorpaduyeckue oOacTE 
aOuccabHoH cbayHbl (puc. 1): 

1. Tuxookeancko-Cepepo-Mugutickyio riy6oKoBoqHy!0 oOacTb, 

2. ATmaHTu4eckyIO rayOOKOBOAHYy!O OOsacTb, 

3. AuTapkKTHYecKy!o rlyOoKOBOAHy!IO OO1aCcTb. 

@MayHa 9THX OOMacTeH OTMMYAeTCA BbICOKOM CTeIeHbIO SHCMHUHOCTH BHOB 
a TakKKe 3HAUHTeIbHbIM KOJIMYeCCTBOM SHICMHYHBIX POOB HW Jake CeMeHCTS, 
Tak, mexay TuxookeancKo-CeBepo-Muyquiicxon u AnTapkTHuecKoH oOsacTa= 
MU HMeeTCA TOMbKO 4,5% OOWINX BUAOB, a Mexyy ATMaHTMYecKoH u AHTAapKTH 
yeckoH wu Mexyy ATmanTuueckow uv TuxookeaHcKo-Cepepo-Muyulickoli cooTBeT 
cTBeHHO 8,4 u 9,5%. 

TuHxookeaucko-CepepoUugqutiickaa ra yOo0KoBOr 
HavxA OO2aACTDH OXxBaTDIBAeT THXHH oOKeaH, 38 MUCKIIOUeHHeM ero 
AHTapKTHYeCKHX palOHOB, HM ceBepHylo yacTb Muguiickoro okeana mpHOmusue 
TeJIbHO JO 35° 1OKHOH IIHpOTHl. 4 

PnyOokopogquana cdayHa ceBepHo uactu Muguitckoro okeana, rye O4eHb 
CHJIbHO CKa3bIBaeTCA BJIMAHHe THXOOKeaHCKOM dbayubl, OOsaqaeT, c Apyrok 
CTOPOHBI, H H3BeECTHOM CAMOCTOATEJIbHOCTbIO, YTO MOSBONAeT paseMHTb 9Ty 
oOactb Ha TuxookeaucKywu Cepepo-Uunquickxyw nok 
oOmactTu*. [panna mexqy AByMa No_o6macTamu mpoxoguT B pation 
Masavickoro apxumesara. 

Tuxookeancky10 NoqoOacTbh B CBOIO OYepefb MOXKHO pasyenuTb Ha TPH Upoe 
BUHUMU: CewBepo-TuHxo0okKeaHCK Y 410, rpaHnualllyi upumepHo no 40° 
Gi.cBoctTowHo- wu Santantno-Tuxookeancr nm TIpo- 
BUHUMAMH, TpaHvlla MeKy KOTOPbIMH NPOXoAUT NO No_Bo_HOMy Tapalickomy 
xpeOty, Tapalickum ocTpoBam Hu jlaiee Ha lor mo HanpaBseHHio K Hosod 
SenaHyuy. 

ATHaHTHYecCKaaA ray6o0KOBORHAA OONaCTH oOxBaTEr 
BaeT Kak paHOHbI Camoro ATMaHTMYeCKOrO OKeaHa, PHOMM3HTebHO JO nat 


z \ 

B pa6ote JI. A. 3euxesuya (°), rae npuBos_uTcs Halla cxema 30oreorpaduyeckoro patos 
poBaHuaA aduccaH Muposoro oKeana, B pe3yibTate oneyatKu Cepepo-Muguiickan nozo6macth 
OWHOOUHO OKasanacb BKMOYeHHOH B ArnanTu4ueckylo o6sacTb. 
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(o-[panje u xpe6ra Kurosoro (40° 10. m.), Tak H ray6uHbI Cepepxoro Tlonap- 
ro Oaccelina. 

_OruHocuTenbHo rayOoKoBoqHOH tbayHbl MocseqHero B MHTgepaType ycTaHO- 
JIOCb MHEHHe O TOM, YTO 9Ta (bayHa XapaKTepH3yeT CaMOCTOATEJIbHYIO 300re0- 
acpuueckyio o6nacrb (3, ®, 1%, 14). C apyrot cropoupt, ette Mroppeii u Voprt(!*) 
a3bIBaJIH, TO Web pA aTaHTHYeCKHX TsTyOOKOBOZHBIX BHJOB MpOHH- 


A-la A-16 A-is Ae Bea" 62a 6726 6-20 8-1 B-2a 


uc. 1. Cxema 300reorpaduyeckoro paiionupoBaHua abuccamu Muposoro oKeana. A — Tuxo- 
eaucko-Cesepo-Mngulickad ry6oKoBoquaa o6s1actb: A-] — TuxooKeaHcKaa moqo6mactb, 
-1qa — Cenepo-Tuxookeanckand mpoBunHs, A-16 — 3anaquo-TuxooKeaHckad MpOBHHUMA, 
-1e — Bocrouno-TuxookeaHckan mpopnnuna, A-2 — Cesepo-Muguitcxan nofzo6mactb, 5 — 
TNAHTHYecKad TyOoKoBosHaA OOnacth; B-1 — ApxKruyeckas mofobsactb, b-2 — AtjaHTuue- 
ad Mofo6mactb, 5-2a — Cesepo-Atnantuyeckan mpoBunnus, 5-26 — 3anaqno-Ataantute- 
asa mposunnua, 5-26 — Bocrouno-AranTu4ueckad MpoBHHunA, B— AutapKTuteckaa rty6o- 
oBotHad o6uactb: B-1 — AutapxtTu4ecko-ATmanTH4eckast Moxo6nactTb, B-2 — AntapKTuyecKo- 
luquticxo-TuxooKeancKas nofobuactb, B-2a — Unguiicxan npopunuua, B-26 — TuxooxKeaH- 


| cKad MpOBHHUHA 


aeT B apKTHYecKHe palioubl. Okman (**) yKasblBaeT, YTO apKTMUECKaA ruy6o- 
oBpoyqHad cbayHa Ha 32,5% COCTOHT M3 TaKUX BHOB. Pag ‘aptopos’ (°,77; 4) 
OBOPpHT © TOM, 4TO HeKOTOpble OeCHOSBOHOUHbIe APKTHYECKUX rayOuH Tak 
JIM3KO POJ[CTBEHHBI C aTM@HTHYeECKHMM TJIyYOOKOBOJHbIMH BHJaMH, YTO AOJLKHBI 
BIBOJMTbCA OT CfHHOTO KOPHA. 

Vissecruo (°,12), uro B aOuccanu Ilonapnoro OaccelHa COBeplIeHHO OTCYT- 
TBYIOT 9HeCMHUHbIe TTyOOKOBOJHbIe POMbI CpeyM UOMO, A amunojy, H UMeeTCAa 
lllb COBEPIICHHO He3HAadHTebHOe YHCNO TaKHX POJOB cpeAH Apyrux rpyuil 
KHBOTHBIX. OTO NOATBepxKMaeTCA HW MpOavasMSHpOBaHHbIMH HAMM MaTepHadaMH. 

Msi cuvtaem, 4TO Obluio Obl mpaBuuibHee aOvccamb CeBepHoro IlonapHoro 
‘acceliHa OObeIMHUTb B eQMHOM s0creorpaduyeckol OOacTH C aOuccab1io AT- 
‘aHTW4ecKOrO OKeaHa, BbijemuB ee B KayecTBe ApKTH4YeCKOH NOLO 6- 
1acTH. TeM CaMbIM, C OHOH CTOPOHbI, MOAYEPKUBAeTCA CBASb ruryOoKOBO,HOM 
yayHbt ApKTHKH c (bayHol ryOuH AtmaHTHueckoro OKeaHa, KOTOpbIe CJ1e- 
LyeT BbIJ[eJIHTb B AtrnaauTuueckKyW HOROOMACTS TOM ME 300Fe0- 
paduyeckoH oOmacTu, HC ApyroH — pesKoe OTMMIHe Ce OT THXOOKeaHCKOH 
yOoKoBoqHoH dayHbi. Ppanuua merKyy o6euMH MoyoOsacTAaMH MNpOXOUT 
; palione MOABOAHOrO Tpensangcxo-Mcnanycko-Papepckoro nopora. 
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TryGoxosoguyo dbayny ArianTudecko NoyoOmacTH MOXKHO pa30uTb Ha cbay- 
HY Tpex mupopunuut: CeBepo-ATMaHTUYECKOHN, BocTOUHO- 


Arnautuueckon u 3anagnuo-ATAAHTHUECK OH, KOTOpHe 
». . ) 
OTMMYAIOTCA pyr OT Apyra HaMHYHeM XapaKTePHbIX JIA HUX rryOOKOBOJHBIX 


BUJOB, HO He MMeIOT OOJIbIIHX pasIMuHM B TaKCOHOMMYeCCKHX rpyilax 6omee 


BEICOKOrO paHrTa. Cepepo-ATuaHTH¥ecKas IIpOBMHUMA OrpaHHYHBaeTCA OT AByX 


OCTAaJIbHBIX JIMHHeli, MpoxoysMel B palione ocrpoBa HptopayHAeH, HECKOJIbKO- 


cesepee A3opcKux ocTpoBoB u fasiee K BeaukoOputanuu. BocTouno- u 3a- 
Nlaquo-ATmaHTuueckue MPOBHHYWH pasqersioTcd No,BO_HbIM ATJaHTH4eCKHM 
xpeOtom. IOxubie rpanulbl OOOMX yKasaHHbIX MPOBHHIMH Cc AHTapKTH4ecKOw 
rIYOOKOBOLHOH O6sIacTbIO MpOXOAAT, BUAHMO, M0 BOSBbILMeHHOCTAM TaTO Puo- 
Tpauge u xpe6ry Kutopomy upH6mu3suTebHo B palione 40° 1oxKHOM UIMpOTHI. 
Heoquopoguoctb rtyOoKoBoqHoH dbayHbl ATWaHTHYeCKOrO OKeaHa OTMe4daJaCb 
payom apropos (1%, 16,15), npwuem cXeMbI JeJeHHA STO (ayHbl, NpHBOAMMbIe 
MMU, OYCHb OM3KH K HallieH CxeMe. 

AuTapkTuHuecKkax rayO6okoBOR_Had OOMACTH OXBa- 
TbIBaeT ruyOnubl ATmanTuyeckoro, Muguackoro u Tuxoro oKeaHOB IpHMepHO 


roxHee 40° 1ooKHOH wupoTsl. Ty6oKoBoquad caywHa STHX PaMOHOB OTAMUAeTCA 


3HaUHTeIbHOM TAaKCOHOMHYeCKOH CaMOCTOATEJIbHOCTHIO, OCOGeHHO Ha OOJIbIIMX 
rayOunax. Ha ray6unax 6omee 4000 m Bugbl, OOulMe C ApyruMu OONacTaMH, 
BOOOUIe OTCYTCTBYIOT. 3yleCb HMeeTCA JOBOMbHO OOMbUIOe KOJIMYeCTBO SHeMHY- 


HbIX PIYOOKOBOJHbIX POMOB, a TaKKe WeJbIM pAY| CeMeHCTB XAPaKTEPHbIX TOJIbKO — 
WIA STHX palioHOB, WIM BCTpevyaroulMxcA UpewMylecTBeHHO B AHTapKTHKe. 


XapakTep pacnpocTpaHeHua rulyOOKOBOAHbIX %KMBOTHBIX B STOH OOaCTH 
JaeT BOSMOXKHOCTh pasfeuTh AHTAPKTHYECKY!O TIyOOKOBOAHY!IO OOMaCTb Ha [Be 
mogo6mactu: AHTapKTHUYeCKO-ATAAHTHYUeCKYyW H AHTAPp- 


KTH¥YeCKOVMUnAuucko-TuxooKeaHCKYW. Bropas nogobmactTb ~ 


B CBOIO O¥epesb MOMKeT ObITh pasyeseHa Ha ABe NpoBHHuMN: Wu yu u- 
cK y 10 ~u T Ww xX"0 Osme aime Ky) 10; 

[panna Mexyy AByMa noqOOmacTamu AHTapKTH4eCKOH ri1yOoKOBO_HOH O6sa- 
CTH, C OMHOM CTOPOHbI Ipoxo_uT B patione IOxHO-ATMaHTuYecKoroO xpeOTa H C 
Apyrou — ot pica Jjo6poi Hayexybi yepes ocrpopa Kpose k 3emie Ouyep6u 
(Autapxtuya). Uro kacaeTca rpaHHUbl MexK_y AByMA NpoBHHuMAMM AHTapKTH- 


yecko-MuqulicKo-TuxookeaHckoH moqo6macTu, TO OHA MPpOXOAUT MpumMepHO OT — 


ocTposos TacmManua — Hosaa Senanqua kK 3emse Kopona Teopra V. 
IIpeqmaraemaa 3y}ecb cxema 300reorpaduyeckoro paloHupoBaHua aOuccanu 


Muposoro okeaHa XapakTepu3yeT B TlepByl0 O¥epesb BePpXHe-aOuCCaIbHYy!0 Mog: 


30HY aOuccaJIbHOH 30HbI Ha ryOuHax 3000—4500 M (4), MockombKy HanMOoubluee 
KOJIMYECTBO JAHHbIX, KOTOPbIMH Mbl pacMo/laraJiu, MOJyYeHbl HMeHHO C 3THX 
riyOun. Bo3sMoxHo, 4TO (bayHa CosmbUINx rulyOMH OKeaHa OyyeT XapakTepH3o- 
BaTbCA HeCKOJIbKO HHbIMH 3aKOHOMePHOCTAMH paciipocrpaHeHua, a HMeHHO 


OombuieH O6oco6eHHOCThIO (ayHbl OTIebHbIX palonHos. 
Mucruryr oKeanonornu Ilocrynuso 
Axayemuu HayK CCCP 27 VIII 1955 
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Aoxsage Akafemun wayx CCCP 
1956. Tom, 111, Ne 4 


PHUPOBHOJIOrHA 


A. K. TEMHPHX 


O NPOAYKUWHH KONEMNOA B BEPHHTOBOM MOPE 
(ITpedcmaeneno axademuxom E. H. Taeacecxum 5 VI 1956) 


B wacrositeli paOore ucceqyerca npoxyKUMA MaccoBBIX Konenoy Bepuu- 
‘€ mops: Calanus cristatus, C. tonsus, C. finmarchicus (Gunnerus), 
Jat., Eucalanus bungii u Metridia pacifica. JIna CpaBHeHHA NposyKUHH 
OMIaHKTOHA H KOMeNOX HeEOOXOAMMO YUHTHIBATh MposyKuMIo BoJopocueli 
HOCTbIO, T, €. BO BCeM CJIO€, B KOTOPOM OHA MpoHsBegena. Mccneqopannpie 
Tenoybl pacnpocrpaue- 
3HaYHTeIbHO riyOx«Ke, 

M rayOuHa cnos, B = 
POM MpoucxoguT pa3- 
2KeHHEe BOWOpOceH, HO 
>OHH, corsiacHo K.B. Be- 
emuuleBy (1), ucHoub- 
OT B MHUy uaTomel, 
OTOPbIMH BCTpeualoTca 
aroylapA BepTHKaJIbHbIM 
Tpauuam. Ilostomy u 
OMYKWUHIO KOMenoOR, oT- 
PMHBIIMXCH Ha juaTO- 
AX, HayO yu4ecTb moJ- 
CTbiO, T. e. nog 1 Mm? 
BCeM CTONOe BObI JO 
yOMH UX pacrlipocrpa- 
HHA. 

Marepuasiom mocstyKu- 
cOopbl MvlaHKTOHAa, Mpo- 


BeqeHHbe Ha «BuTsiser - Puc. 1. Patonb! BepHHroBa MOpA, B KOTOPHIX MpoH3sBOaH- 
qepHowc1950n01953r. anes rcenenonan“a mpozyKuuU Korienox. 1 — sanafuble 
AIOHE, ABryCTe —CeHTAO- paHoubl, 2 — ceBepHbili pation 

, CCHTAOpe—oOKTAOpe u 

KaOpe—sHBape; BCero HcMomb30BaHO 1010 npo6. IIpogyKuna Konenoy paccmor- 
Ha OTJeJIbHO JIA 3allayqHbIX HW CeBepHoro palouos (puc. 1), Tak Kak OHH OTIH4Aa- 
‘CA KaK 110 (@USHYECKUM YCJIOBHAM, TaK HW 110 MaCCOBbIM BHaM H OCOOeHHOCTAM 

TORMOBbIX IWHKJIOB. 

IIpeqpaputesbHO ObLIM U3y4eHbI TOMOBbIe WHKJIbI pasMHOKeHHA M pasBuTHA 
menon (*). Calanus cristatus, o6e pacpi C. tonsus u Eucalanus bungii B 3amaq- 
IX paHOHaX MOPA MOHOMMKAMIHbI. OCHOBHY!0 YaCTb FOOBOH Npo_yKWHu STUX 
OB COCTaBJIAeT UX MAKCHMA@JIbHad B TeYeHHe rojia Onomacca, HaOmosaBllaAnca 
MiOHe B TeX YYACTKaX 3aMaHbIxX palouoB, rye NpecOagaiwr crapwiue cTaquu. 
mpefemaxX 3aasHbIX paHOHOB BCIO,Y y KOMeNOA OMMHAKOBOe YUCIO renepalnit 
OJMHAKOBbIM OOMMH xoq pa3sBuTua. Ho B oryesbHbIe CpOKH HaOJOAeHHH pas- 
le yUaCTKH 3allaqHbIX paHOHOB OTJHUAIOTCH NO Ce30HHOMY COCTOAHHIO, B TOM 
cme H 0 BO3pacTy HM 4YHCAeHHOCTH KoMenog. Takue pa3IH4HA ABJIAIOTCA Ce- 
HHbIMH pa3iH4HAMu. ConocTaBAaA BO3pacT HM YHCJICHHOCTb KOMeMo, B STHX 
3HbIX 10 CCSOHHOMY COCTOAHHIO y4aCTKaX MOPA, MOXKHO BBIGHCIHTb YObLJIb 
Menoy| Ha pasHbIX CTaMAX pa3sBUTHA HW yBesM4eHHe Beca Ip Mepexose BCTap- 
ae cTayqun. BeryucneHHad Hamad TOAOBaA IpOAyKUMA KarxKoro Bua WpescTaB- 
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JideT CYMMY Culefy!OUlHx BeHUHH: | — MaKCUMaJIbHOH B TeyeHHe rojja OMOMACCHI, 
9 — 6uomaccbl KOMenogx, MorvOuux Ha PaHHHX CTaAMAX PasBUTHA, 3 —IIpa- 
pocta Beca IIpH Nepexoge NonyAUHH KoMenoy B CTapulMe CTaAUH. BprancyieHHaa 
TAKUM 06pa30M royopad MpoxyKWHA MowKeT ObITh IPHHATA Kak MMHUMAJbHAA 
TaK KaK 13-38 PeKOCTH COOPOB HEJOCTaTOYHO TOMHO YUTeHa YHCICHHOCTb MOJIO= 
yx ctaquit. Kpome Toro, B HIOHe NlaHKTOH coOpaH Ha 6OIbINHHCTBeE CTaHILMA 
TOMbKO JO riryOuHE! 200 M, a M3ydeH- 

Ta6Oauna 14 HbIe KOMENOMbI paclipocTpaHeHbl 4O 500M. 

Toyospaa mpoxykuna Konenog B Bepuuro- B sro Bpema no M. E. Buxorpagos y 
BOM MOpe Br nog 1 M? (2) Komenogbl cocpeqOTOYeHb! B BepXHUX 

.100 mM, n03TOMy OCHOBHAA 4acTb UX yuTe= 
Ha, HO HEKOTOPbI HeEJOJIOB HMeJI MeCTO. 
B otmwuve OT Apyrux konenoyq y 
Metridia pacifica B 3anayqHbIx paionax 
yeTbIpe reHepalluu B roy. MaxcumasibHas 
6uomacca ee HaGsIOfaslacb B CeHTAOpe 


Bun 


Sananupie 
palioHbl 


Cepepuplit 
pation 


Calanus finmarchicus —_ 5,2 okTaOpe. K sTOMy BpeMeHH y Ke Ha- 
Calanus tonsus 22 a YHHAaeT Pa3BHBaTbCA TpeTbA TeHepallya. 

Calanus cristatus 26,9 = U 6 
Eucalanus bungii 54 iG 3-34 PeAKOCTH COOPOB He/Ib3A OMpeye- 
Metridia pacifica 16 ory JUTb HCO Oco6eH, MOPHOWHX Ha pasHblx 
es cTtaquax. MoxkHo cuHTaTb, ITO NpHOJH= 
3HTeJIbHO TOJOBaA MpOLYKWMA STOO BU- 

Bcero ANUS), 5) ANC), 4h POAY 


fla COCTaBHT BeIMUHHY, NOMyyarolly1ocs 
OT YMHOMKCHHA BeJIMYHHbI MA@KCHMAJIb~ 
HOH Ovomaccbl Ha YHCO reHepauHh (°).” 

B cepepHoM palione COopbl MWIaHKTOHAa MpOWSBOAHINCh JO Ha (cpequAA Puy- 
6uHa 55 m). Calanus finmarchicus, Eucalanus bungii u Metridia pacifica 
TaM MOoHOUMKINGHbI. MakcuMaibHaad B TeyeHHe roga Ovomacca Calanus fin- 
marchicus u Metridia pacifica HaO6mtoganacb B ceHTAOpe. Ona Oplia HCHOJIb30-_ 
BaHa B KaveCTBe OCHOBHOM 4YacTH FOAOBOH NpOAYKUMH HU JOMOMHEHAa BECOM 2KHBOT= 
HbIX, NOPHOWHX Ha MOJIOJbIX CTAMHAX, HM MPHPOCTOM Beca Mpu Mepexoye NonywA- 
IMM BO B3pOcsyto CTaAHIO. OTH BEJIHUHHbI MOJIyYYeHbI Np CPaBHEHHH UHCJICEHHOCTH 
KOMenOog B UIOHe H CeHTHAOpe. Calanus cristatus u C. tonsus B ceBepHOM paloHe He 
pasmuoxarotca. B kako cTeMeHH y HHX MpOHCXOQUT B STOM palioHe MpupocT 
OHOMACCbI, HeH3BeCTHO, HO HaOslofqaBliasca OMoMacca HeBesHKa, y C. tonsus” 
ona gocturana 2,3 r nog 1 Mm’, y C. cristatus 0,63 r nog 1 m?. 

Kak BHO 43 JaHHbIX TaO. 1, B 3anayqHbIX palioHax NposyKUuA konenoy” 
Goulee JEM B JeCATh pas NpeBbilliaeT HX NpOyKUMIO B CeBepHOM paloue. I[Ipo- | 
WykKWuMA uTOMMAaHKTOHAa, BbIgMcCeHHad JJ. A Cmetanuupim (4) no pacxony 
cboctbopa, Ou3Ka B 9STHX pahouax, a Bau OT Oepera B 3aNaqHbIxX pahonax 
HemMHoro HMxKe (37—60rCnoq | Mm? 3a ce30H O6uNUA POTONMAHKTOHA), 4eM B 
ceBepHoM palione (50—60 r C nog | m?). CneqoBpaTembHO, B ceBepHoM paiione 
KONeNOAbI HeAOHCHONb3yIOT GuToNMAaHKTOH. Ecau mpoxyKunio (utonnank-— 
TOHA H KOMeNO{ BbIPasHTb B CbIpOM Bece (*?), TO BaaH OT GeperoB B 3alayHblX 
pavonax BeJIM4HHa NpOAyKUMH konenog coctaBuT 1/12—1/19 of BenwanHb! mpo-— 
WYKWHM PUTONMAHKTOHAa, a B CeBepHOM paloHe — TobKO 1/200. 

Sanaguble H CeBepHbIli palionbl oTMualoTca MO ray6une. UccmeqoBpaHHple — 
KOMenogbl paclipocrpaneub! Jo ryOunb 500 M B samaqHbix palionax, a B CeBep- | 
HOM paHone Jo {Ha Tipu cpequeH ruyOune 55 M. Ho pasnuya B NposykKuHH 30-— 
ONJIaHKTOHa B STHX paHOHaX pa3JIMYHAMM B rviyOuHe HeoObaAcHUMa. BennunHa 
NpokykUMH B CeBEPHOM palione He ABJIACTCA NpeseMbHOH AIA MOpell c TaKOH Ke | 
WIM MeHblweH ratyOnHoH. B A3soBcKOM Mope, HalipHMep, Upu cpeqHeli rmyOune 
OKOIO 7 M TOJIbKO MaKCHMaJIbHasA OnoMacca KoMenoy paBna 4 r nog | M?.. IIpo- 
AyKuMA WocTuraerT 42 r nog | mM? Brog (*). CneqoBaTesbHO, HAO HCKaTb pyrux 
IPHIHH pasJIM4YHH B NpOkyKWMH KONenox B sTHX palonax. 

Baugy XOJOMHOBOAHOCTH WH MeAKOBOQHOCTH CeBepHOro paiiona HeKOTOpbIe 
KOMeNOjbI, HMeloll\ve Oombil0e SHAYeCHHE B 3anaq{HbIxX palionax, He MOryT pasMHO- 
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rbCA B CeBepHoM palioue (Calanus cristatus, C. tonsus), y apyrux (Metri- 
pacifica) nepHo pa3sMHOxKeHHA Kopoue. 
SHaUHTebHY!O YacTh OOWMeli NPoLyKUMH 3OCTAaHKTONA B CeBepHOM palione 
TaBIAeT MpogyKuua Calanus finmarchicus u Metridia pacifica. Pasmuoxe- 
» STHX BHOB NPOHCXOAHT B Havale pasBHTUA duTonNanKTona. Tlosromy 
epHoy ero MAKCHMAJIBHOrO pasBUTHA MpeoGsaqaioT MoOAble CTayUH, a cTap- 
© CTaqHH NpecOMagaor Tora, Kora KOMMYeCTBO (UTOMMAaHKTOHa yxe ycrie- 
T 3HAUHTeIbHO yMeHbIUMTECA. II]pH TaKOM TOAOBOM WHKsle, Kak cnpaBeyHBO 
eyaeT K. B. Bexnemuwmes ('), dbuTonmanKTou UCHOuIb3yeTCA MeHee TIOJIHO, 
[ B TOM CJly4ae, KOra C MACCOBbIM Ppa3sBHTHeM (UTOMMAaHKTOHA CoBMaaerT 
oOayanue ctapuimx craqul. [locequee umeeT MecTo y OoO/bUIMHCTBa Mac- 
BIX KONeMO, 3anaqHblx palionos (*). PasmHorkeHHe y OMHHX U3 HAX MpoHUcxo- 
‘ 3uMoli (Calanus cristatus, kpynHas paca C. tonsus), y apyrux (MenkKasa paca 
tonsus, Eucalanus bungii) — mero, Ho He B Hayase pasBUTUA uTONMAHKTO- 
Kora ero OcOOeHHO MHOPO, a M03qHee. B none, Kora OOpasyerca OcHOBHAaA 
Tb FOMOBON MpOAyKUMM PUTONMANKTOHA, y KOMeMOA MpOuCXoAUT OpicTpoe u 
oe 3HAYHTeIbHOe B TeYeHHe Toa yBeHYeHHe HHAUBUAyaMbHOrO Beca (4). 
JOBOH MAKCHMYyM OHOMACCHI 300NJIaHKTOHA H OTJCJIbHbIX MACCOBbIX BHJOB 
AXOJHTCH Ha HIOHb, T. €. HA HavaO pasBuTHA (buTOMMAHKTOHA. 
‘BosMoxKHO, YTO TOH %Ke MPHYHHOH OObACHAeTCH Malad NO CcpaBHeHHIO Cc 
OHHrOBOM MOpeM TIpOsyKuHA KONenO, B BapeHyoBom mope (65 r nog | Mm?) 
pH omMHaKosBonw no JI. A. Cmetannuy (*) mpoxyKunu (uTOMMAaHKTOHA B STHX 
oax. Y Calanus finmarchicus B Bapenmopom Mope c HavaJioM pasBuTusa (bu- 
IMaHKTOHA COBMayaeT NpeoOmaanve MOJIOPbIX cTaqHu, cpaBHHTebHO cabo 
‘peOsst10NlHx (buTonMaHKToH. IlostTomy uacTb PuTOMMAHKTOHA HeOUCHOsb- 
‘TCA. Emle ofHOH NpHyHHOH HeONCHONb30BaHHuA CPUTOMMAHKTOHA B Bapeu- 
30M MOpe ABJIAeTCH CHIbHOe UCTpeOsIeHHe KONenox pblOamH. B Bepwurosom 
oe BbIeaHve KOMeNOL, NOBHAMMOMYy, MpOHcxogUT cma6ee, TAK KaK OTCYTCTBY- 
‘MHOPOUHCJICHHbIM ManKTOar, CNOCOOHBIM 3AMeECTHTb ATMAHTHUECKYIO CeJIbYb. 
Ho B mopsax, rye y Calanus finmarchicus HeckombKo reHepauuit, B pesyJbTa- 
-YCKOPeHHOrO pa3BHTHA cTapline CTaquH 3aXBaTbIBalOT NepHod oOOusbHOrO 
BHTHA (buTONMAaHKTOHA. [apse u mp.(®, 1°) ormeyanu B paloue IInumyta 
TH MOJHOe HCYe3HOBEHHe <«IIBeTCHHA» BOJbI B pe3yJIbTATe BbIeCaHHA BOO- 
jie Konenogqamu. Buomacca KasAHyca B CeBepHo ATaHTuke Toro Ke NopAy- 
uTO HK B BapexHiopom mope (8), HO TaM OH HMeeT TPH reHepallHH B roy (?). 
, IpOMyKuHA ero MpHOMM3suTeIbHO paBHa YTpOeHHOM Onomac- 
{okono 140 r nog 1 mM? Brojg), T. e. B 7Ba pa3a Sombie MpoxyKunH B Bapeno- 
a Mope. Ilpogykuusa dbuTonmanKToua B Jla-Manuie He Bbllue Yem B Bapaneto- 
“4 Mope (’,4). Konenogpl Hcnomb3y1oT PUTOMMAHKTOH sdpdeKTHBHEE. 
Takum o6pa30M, MposyKUHA 300MaHKTOHAa, XOTA HM CBA3aHa C MpoLyKUHelt 
TOMMaHKTOHAa, HO He BCerfa IpAMO MpoMopuHOHaMbHa eH, a 3aBHCHT ellie OT 
JIOrH4eCKHX OCOSeHHOCTeH MACCOBbIX BHJOB 300MIaHKTOHa H YyCJIOBHH UX 
wecTBopanna. IIpoxyKuua 300mmaHKTOHa MOET ObITb pasIMIHOM B paouax 
DIMHaAKOBOH MposykuveH uHTOMMAHKTOHA. 


Ilocrynuwio 
16 IV 1956 
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rHIPOBHOMOLHA 


E. A. ®ECEHKO u M. C. HWIEMHHH 


KOJIM4ECTBEHHbIE KOJIEBAHMSA 300MJIAHKTOHA HYDKHETO 
TEYEHHA OHA MW BOCTOUHOKM YACTH TAFAHPOLCKOLO 3AJIMB 


(ITpedcmaeareno axademuxom E, H. Taeaoscxum 20 IV 1956) 


OHMM 4X OCHOBHBIX (baKTOPOB, OMPee/AIOULMX YACICHHOCTb MPOMBICJIOBBIX 
phi, ABNAeTCA OOeCMeYeHHOCTh HX Ha PaHHUX CTaqMAX PasBHTHA KOPMOM 
30ommlaHkToHOM. Msyuenve pa3sBHTHA 300NankTOHa J[OHa HW BOCTOUHOM 4acTH 
Tarauporckoro 3as1MBa B MHOPOBOJHbIe H MaJIOBOHbIe FOfbl (K MOCIeZHHM oTHO 
CATCH TakKe HM POJbl 3aperyJMpOBaHHOrO CTOKAa) JaeT BOSMOXKHOCTb BbIACHHTB 
BuluaHue croKa JloHa Ha (pOpMHpOBaHHe 3OOMMAHKTOHA B JebTe M B BOCTOUHOM 
yacTu TaraHporckoro 3aJIMBa. 

Martepwasiom [Id aHHO paOoTbl NOCyxHIM COOpbl 300MaHKTOHa, Mpo- 
usBegenupie Jlono-Ky6aHcKxol HayyHow Ppi6oxo3salicTBeHHOH cTaHuMel MucTu 
TyTa MOpcKoro pbiOHOrO xo3aiicTBa MH OKeaHOrpajuu (BHMPO) B nepnog¢ 
1947 n0 1949 rr., uw Oonee JeTambHbIe COophl, NpOHsBeZeHHIe B MepHog c 1950 
m0 1952 rr. AsopcKo# askcnequuueh BHMPO mpu nauiem yyactuu. COopbi MaTe- 
pasa mpousBo_usuch ceTbio AnuITeiHa, OT (Ha 4O NoBepxuHocTH. IIpu rayOu- 
Hax MeHee 1,5 M MaTepHasl COOMpasica NyTeM npowexuBaHia 100 m BOABI Yepes 
IWIaHKTOHHY!0 CeTb. Ha oOeux ceTAX IPHMeHAOCb WeMKOBOe cHTO Ne 61. Onpe- 
jeneHHe OVOMACCLI MpOH3BOAMOCh NyTeM MOAcueTa OpraHH3MOB, CosepxKaULux- 
ca B 1 cm? npoOpl, c NocsmeyyrouluM TepecyueTom Ha | M? H BLINHCeHHeM OuOMACCHI 
IyT€M YMHOXeHHA Ha CTaHJapTupie Beca. Beca BpryncteHb! H. H. XapHuprm 
WWIn JJOHCKHX OpraHv3MoB. 

Kak nloka3aJIq Halli MCCJIe€qOBaHHA 3a pA eT, KOMeOAHHA GOUOMACCHI 30- 
ONJaHKTOHa TO rosaM B 3HAYMTeIbHOM CTeMe€HH 3aBMCAT OT BeJMYHHbI CTOKa 
Jona. M3 cpequero rogosoro cToka 26,8 km® Ha BecHy upuxoquTca 80% . Ha6mto- 
aBUIMHCA MHHHMAJIbHbIM PTOROBOM CTOK 3a NOCWeHve JeCATMeTHA COCTaBJAS 
11,7 xm? (cm. Ta6a. 1). Ipu rogopom croxe 7o 15 km® 3anuBaHHe QOHCKUX 3alt 
MHI He mpoucxogur. IIpu croxe or 15 yo 20 Km® oOpasyroTca JMUIb KpaTKOBpe 
MeHHBIC NOOK. B cpeqHeBOAHBIe Obl, CO CTOKOM OKOO 26 KmM®, npoHcxo_H 
3aJIMBaHHe 3alimMul B TeueHHe 2—2,5 mec. 


Ta6muna 1 
Cpeyueroyospol pacxog Jlona 


Tonpt 1947 1948 _ 1949 4950 1954 1952 
Pacxom BOMB B KM? 29,4 31,9 135.6 ae 26,9 42,8 


HaOmoyenua Hak 300nmauKToHom JIona c 1947 no 1951 rr. TIpOBOQUJIMCB 
B HWKHEM TCVCHHH PeKW Ha CTalMOHapHOM TyHkKTe. B 1952 r. uccneqoBaHuaMe 
ObIJI OXBaYeH paHOH OT HMKHerO Opecba ILumuaHCKOM MWOTHHEI JO BOCTOUHOM 
yacTH TaraHporckoro 3a1MBa BKJIOUMTeIbHO. ; 

B BeCe€HHHe MeCHIIbI MAJOBOAHbIX JIeT HaMOonbWMad HaOmoO,aBuaaca 6MO- 
Macca 3001IaHkTOHa B Jlony He mpeBbuuata 120,0 mr/m®, a B BeceHHHe Meca 
MHOPOBOJHBIX JIeT HanOobwad Ovomacca cocraBsiana 460 mr/M?, T. e. Opisa 
B 3,5 pasa OoMbUIe, YEM B MaJIOBOHbIe rosbl. OObACHAETCA 9TO TEM, YTO B MHOFo- 
BOJHBIC TOIbI B MOMOMHBIX H NOMMCHHDIX BOOeMaX MPOMCXOAUT yculeHHoe pas 
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He SOONJA@HKTOHA, KOTOPBIli TeYeHHeM CHOCHTCH B pexy. Kpome Toro p 3TH 
aI OarofapaA OONbIIOMY CHOCy GHOFeHHBIX 9IeMeHTOB OOHJIbHO pasBuBaer- 
I€pBOe 3BeHO MMMeBOH WemH — cpuTOMMAaHKTOH. PesKkoro pas/fuuua B KayecT- 
HOM COCTaBe 300IIaHKTOHA B MaJIOBOAHbIC H MHOPOBOJHbIe FORbI He HabyuIO- 
ocb. ITpeod1agqaionjuMu cbopMaMH B roybl HalWHx HaGmo,eHuit (1947—1951 rf) 
KONOBpaTOK OpiiM Keratella quadrata, Asplanchna priodonta, Synchaeta 
Brachionus pala yw B. angularis; 
' konenoy — Cyclops strenuus ¢ ns 
MeTeTaMH; 3  KkJlajlouep —Bosmina 
yirostris. 
B MHOroBOgHbIe roybl OHomacca 300- 
HKTOHA B jiembTe, TaK Ke KaK H B 
OH peke, Oba 3HaYHTeIbHO BBILLe, 
|B Manopoyupre (puc. 2). Makcumym 
MACCbI 300IJIaHKTOHAa B HIOHe MHOrO- 
Horo roja Obl paBeH 2500 mr/ M?, 
HE MaJIOBOAHOrO roa Bcero 550 mr/M?. 
< B MHOFOBOJHbIe, TAK H B MaJIOBOJ{HBIe 
B JleubTe Mpeo6sayarouuMu tbopMamu 
M Kayouepa (Bosmina longirostris, 
fnia longispina, Moina sp.). U3 Bo- 
OB J[eNbTHI HaHOONbIIAaA OHOMacca 30- 
AHKTOHA B MHOPOBOJHbIe FOfbl HaOwio- WV voP Of Woe 
acb B KyTax (4559,0 mr/M?B Mae). rank 5 é 
MaJIOBOJHbIC YTObl KYTbI OTJIHYaAIHCb Puc. 1. KoneOaHua 6uomaccbl 300n7aHK- 
SBbIVAHHOH OeHOCTbIO 300MsIaHKTOHa, TOHAa JloHa B MHOroBOAHDIe H MaJIOBO- 
Kak OOMeeHHe UX, CHJIbHBIH Mmporpes ge ECE Ree eon ede ty au 
HIICHHO€ PasBUTHe NOABOXHOM PacTH- yanosogupili; 2 — 1950 r., ManoBozuBtt ; 
HOCTH IIPHBOJAT K 3a001a4HBaHHo, oO — 1951 r., MHoroBoyHbIi 
YNOBJIETBOPHTeIbHOMY Ta3OBOMYy pe- 
fy, ‘TO MpenaATcTByeT pasBHTHIO 300TaHKTOHA. . 
BenwiwHa OMOMACCHI 300MIaHKTOHAa B BOCTOUHOM YacTH TaranporcKoro 3a- 
a 3aBMICHT OT cTereHn OMpecHeHHs ero. OcHOBHBIM (baKTOpOM, onpeyen AION 
| ComleHocTb TaraHporckoro 3aJIHBa, ABJIAeT- 
, Ca BemmM4unHa cToKa Jlona. B rob co 


w k cpeqHum cToKom (24—27 xm*) comeHocTb 
" :\ mO MepHquaHy TaraHpora, 0 j\aHHbIM 
” } \o A.E. Topoquuuero, ne mpespiuana 1°/,), 
” tones aB MaslOBo_HBIe rogpt (11—13 KM3) moBbI- 
0 j \ masacb 70 4—69/,,. B MasOBO,HBIe rofbl 
0 oN IPH MOBbIMeHHH COJIeHOCTH 300IJIaHKTOH 
0 VV \ B BOCTOUHOUM YacTH TaraHporckoro 3aJ1MBa 
0 oth OblJI IpeACTaBJIeH B OCHOBHOM COJIOHOBAaTO- 
: ii BoqHou cpopmoli Calanipeda aquae dulcis, 
a 6 cocTaBiaBmel B mae 1950 r. 70 70% or 
/ 6vomaccpl Korero (250 mr/m?). B oco6eHHO 


4 = y -MaJIOBOAHBIe TOsbl CHJIbHOe OCOJIOHEHHEe, 
Pot eon i x Kak CBHJeTesIbCcTByIoT JaHHpre A. H. Ho- 
| BOXKUJIOBOH, CMOCOOCTBYeT IpOHHKHOBeHHIO 


2. Kone6aHua Ouomaccbl 3001TaHkK- 
B JelbTe Jlova B MHOFOBOAHBIe 1 B BOCTOUHY!O WUacTb 3aJIUBa THMNUGHO-MOp- 


)BOAHbIC TOMbI. a — 1948 r., mHoro- CKUX (opm, Kak, Hallpumep, Acartia 


pi; 6 — 1951 r., MHorosogzubili;e— clausi. 
peg POR BES ee SOAS nae Pa3BuTHA MpeCHOBOJHOrO KOMIIJIeKCa 
: poBaHua 


300lNJIaHKTOHa B  MaJIOBOJHbIeE Toshi 
TH He HaOwoOfaeTca. OTO CKa3bIBaeTCA Ha OMOMacce 300MNaHKTOHAa, KOTOpaA 
ANOBOAHbIC TOLL Oplia HU3KAa, CocTaBsAg, 10 JaHHpM A. H., Hopoxusopori 
roue 1950 r. 520 mr/ m®. B muoroBogHble rofbl, MIpH MaJIOH COJIGHOCTH 
CTATOUHO HHTCHCHBHOM CHOCe OpraHv3MOB H3 JeJIbTbI, OObUIOe PasBHTHe 
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nowyyaeT MpecHoBoyuHbl KomuseKc (Acanthocyclops vernalis, Cyclops stre 
nuus, Daphnia pulex). | 

Buomacca 300maHkTOHa B MHOPOBOJHbIe TOsbl B BOCTOUHOK YacTH TaraHpo 
CKOFO 3aJIMBa ObIJIa 3HAYHTEJIbHO BbIILe, YEM B MAJIOBOHbIe, HM JOCTHIasla B HIOH 
1951 r. 7200 mr/m® (puc. 38). 

Bpicokaa OvomMacca 300NaHKTOHa JIebTbI HM BOCTOUHOH yacTH TaranHpor- 
CKOrO 3a/IMBa B MHOPOBOJHbIe Tob! CO3AaeT OAarOMpHATHbIe KOPMOBbIe YCJIOBMA 
WIA Harysa MOJO MpOMBbICOBbIX pbIO Ha paHHHX 3TaNax pasBuTuaA (?). 

B nepspii roy 3aperymupoBanuoro cToka Jona (1952 r.), IpH o4eHb Maso 
cOpoce BOf{bI (HECKOJIbKO J[eCATKOB KyOu4YeCKHX KHMOMeTpOB) H3 L]HMaaHCKO 
BOJOXpaHHJIMIa B HWKHHH Oped B Be. 
C€HHHE MeCAUbI HaOmofanacb HeOHO. 
POAHOCTb TrHApomorMyecKHX YCJOBHH ¥ 
XapakTepa pa3BHTHA 300NIaHKTOHA Ha 
OTJICIbHbIX yuacTKaxX peKH (puc. 4), 
Paton Jlona mexyy LnumasaHcKxon 2 
KoueToBckoH MOTHHaMH MpescTaBuad 
NOJIYCTOAYHH BOMOeM: cCsaOoe TeueHHe 
(0,15—0,2 m/cex) cnoco6cTBOBasO yCH. 
JIGHHOMY PaSBHTHIO 3O00MaHKTOHA, Oxo: 
Macca KOTOporo B Mae jocturaa 2900 
mr/M’. IIpeo6nagqaiomumMu dopMamu & 
9TO BpemMa OblwIH MpescTaBuTenH KONE 


6uomacce Asplanchna priodonta (600_ 
mr/M®), a lO KOMUeCTBY 9K3eMIVIA- 
pos Keratella quadrata (11 7700 9k3/m%, 
mp4 Ovomacce 25,0 mr/m®). B nocneqyw- 
Ive MeCAIbl KOJOBPpaTKH He Urpallli | 
CYUeCTBEHHOH pou B OOmel Ouomacce 
3O00IIaHKTOHa, a  mpecbmaarouuMl 
(bopMaMH ObIIH TpeycTaBuTenu KsajJo- 
Digit ee ee yep (Daphnia cucullata). : 
Puc. 3. Kone6anua 6vomaccet 300nnanKrona ne POpMUpOE ate una 
B BocrouHoit yacru Taranporckoro sanupap WIaHKTOHa B palione JLona HurxKe Koue 
MHOTOBOAHbIe H MaJIOBONHbIe Tosb. a— TOBCKOM NJOTHHbI, WO cT. AKcalicKon 
ae Measpenan 6 — 1951 a, MHOrO- S3HAUYHTeJIbHO€ BJIMAHHE OKasbiBaJl 
Persie. een (1-H rox LABCHEED NE BOJbI IpHToKoB Jlona + 

eB. J[onen u Ca, KOTOppIMH TIpHHOCH 
NOCb OOMbIIOe KOMMYECTBO 3O0MA@HKTOHA M3 TIOMMeHHBIX 1 TOMOfHBIX BOJJOCMOB | 
sTux pex. Iloce oKoHYaHUA CeBepO-JOHeEUKOrO NaBOLKa UH YMeHbILeHHA CKOPOCTH 
TedeHuA B aHHOM paHOHe COsqaHCb OarOnpuATHbIe ycoBua JA pasBUTHA | 
HPHHECCHHOPO TOJIbIMH BOAaMU 3OOMaHKTOHa, OMOMacca KOTOpOrO jOcTHra | 
MaKCHMyMa B kOHTe Mas (3300 mr/m?2). +4 
OcHOBHBIMH (bopmMamu B Mae Opi KOJIOBpaTKH, KOTOPbIe COcTaBAANH M10 | 
Becy 71,0% or oOmet 6uomaccpl 300nmaHKTOHAa. B NOCJIETYIOULHE MECAIIbI 3H2 
JHTCJIbHO NOBbICHaCb POMb KONENOA HM KMaqouep, a OuomMacca KOJIOBPaTOK CHE: 
suaCbh 0 MHHWMymMa. Ha yuactKe nwxKe cr. AxcalicKoi 70 jenprs OHOMacca 
300NIA4HKTOHA Oba HHXKe, YEM B pacHOsO%KeHHBIX BBILLIe pawouax, Tak Kak 
BJIHAHME MaBONKOBbIX BO CKa3bIBaJIOCb 3/[eCb 3HAUMTeNbHO MeHe. B mae 
oOuan OMOMacca 300MaHKTOHA cocTaBsasa Beero 120,0 Mr/M®; pyKOBOJALLMMH | 
cbopMamu ObiiM B Mae KOnenogE (Cyclops strenuus) B Howe — Knaqouepsl 
(Bosmina longirostris, Daphnia longispina u D.  cucullata). KonopparKd | 
CyIeCCTBCHHOrO 3HayeHHA He HMeNN. ‘4 
Takum OOpasom, B nepBprii roy 3aperyJIMpOBaHHOrO CTOKa B peKe cosqanuce 
YCOBUA, OTMTHbI€ OT THIMYHBIX PCYHbIX B OOBIMHBIC MAJIOBOAHBIe Toyb. B M0 
CHEAYIOUIME TONbI NPM NPOCKTHBIX NomycKax Bos us LumMasHcKoro BOJOXPaHH 
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a B KOJIMNeCTBAX, HeOOXOMHMBIX In OGecneyeHuA pa6oTn LlumsancKoti 
CW CyfoxoycTBa, nooes He OyyeT. Hue LlumanucKon NWOTHHbI JLoH Oyyer 
Th PHAPOMOPMYeCKHH PeKUM, XapaKTepHbIii AVIA MAOBOMHBIX JeT, C COOT- 
“CTBYIOULHMH CKOPOCTAMH TeyeHua. KoneOanve 6uomacchl 300mNNaHKTOHA pait- 
A HYKe IMVIOTHHI OyJeT 3aBHCeTb OT pasBHTHA 300NaHKTOHA B LumsistHcKom 
OxpaHHJIMULe WH CHOCa ero B HHXKHHH Obed. Ilo Mepe npHOnmxKeHUA K JenDTe 
uaHwe OnocTOKa u3 I]uMasaHcKoro BO- 
paHHiMuya Ha OMOMaccy 300MIaHKTOHA 
Ha OyyeT yMenbuaTpea. Pugpomornuec- 
H pexKuM B 9THX palionax Jona 6yyer 
HOJMKAaTbCA, MOBHAHMOMY, K pexkuMy 
|JIOBOJHbIX JIeT. 
| Orcyrctsue naBpoyKa Ha Jlony B nep- 
MW TOX 3aperyJupoBaHuA OCcOGeHHO He- 
arONPHATHO OTPasHIOCb Ha PHApoouo- 
THYCECKOM PeKHME JICJIbTbI PCKH H BO- 
HOH uacTH TaraHporcKoro 3auuBa, 
Ovomacca B BeCeHHHe MeCAIbI Opa 
€Hb Hu3Ka. B JembTe GHOMacca 300TNaH- 
(OHa B Mae cocTaBJana 160 mr, a B BO-- 
OWHOH YacTH TaraHporcKoro 3auBa — 
5 MY, T. e. Oblula HH2Ke, YeEM B MaJIOBO]- 
mi 1950 r. 
|B cBa3H C HeKOTOPbIM OCOJIOHeEHHeM — ~ 
i or 
cTOUHOH yacTH TaraHporcKoro 3auuBa, 
| TepBbIit roy 3aperyJMpOBaHHa cpeyqu Puce. 4. Buomacca SOONJIAHKTOHA pas- 
TaHH3MOB 300NaHKTOHa mpeo6majanu #IHEIX palionos Jona B 1-H roy sapery- 


g mMpoBanusd croka (1952 r.). a — mexzy 
JOHOBATOBOAHBIE BUIbI: H3 KOMenoy — I[uMasuckol wv Kouetosckol noTunaMy; 


lanipeda apuae dulcis u Heterocope 6—mexgzy Koueroscxoi naorunol 1 
oi, W3 Kslaqolep — COJOHOBaTOBO- cr. AxcalicKolt; 6 —Mex Ly cr. Axcalicxoli 
ie momwupemugbl Corniger, Evadnae H RenbToh Jloua 

Cercopagis. 

Masti cTOK BOI B TOsbI 3aperysMpoBanusa JloHa HeOmaronpuaATHO oOTpa- 
ITCA Ha pa3BUTHH 3001 aHKTOHA JesbTb! Jona u BocTouHOH yacru TaraHpor- 
Oro 3aJIMBa, THAPOOMONOrMYeCKHH PexXHM KOTOPHIX OyyeT NpHOMKATHCA 
P@XKUMY MaJIOBOJHbIX eT. KOpMoBaa 6a3a (300MIaHKTOH) B Tojbl 3aperysu- 
)BAHHOFO CTOKA, Tak K€ KaK H B MAJIOBOJIHbIe TOJbI, MOBHHMOMy, He OGecneuHT 
ry Ja MOJO TIPOMBbICJIOBbIX PbIO Ha PaHHHX 93TaNaxX pasBHTHA. ITO co3jaer 
20OOXOMMMOCTh yCKOpeHHOro cTponTepcTBa Ha JOHy pplOxo30B JIA MCKyc- 
BeHHO pa3BeJ/e@HHA U BbIPAallHBaHHA MOJIOAM MpOMBICJIOBbIX pbIO. 


ein: 


Ilocrynnsio 
2s) iO WSS 


UHTUPOBAHHAA JIMTEPATYPA 
1E, A. Deceuxko, JAH, 93, Ne 3 (1953). 
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Jloxnangn AkawemMun HaykK CccP 
14956. Tom 141, N 4 


» 


PH3HOJIOTHA PACTEHHH 
VW. B. TYJIAKHH u E. B. OMMHUEBA 


NOCTYMJIEHHE B PACTEHHA PAXHOAKTHBHbIX H30TONOB 
CTPOHUHA, WESHA, PYTEHHA, WHPKOHHSA WU WEPHA 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoseim 25 VII 1956) 

B cBa3u C MOJyYeHHeM payWOaKTMBHBIX H30TONOB, MO3BOJIAIOMMX olpeye- 
JIATb B paCTCHHAX HHYTOMKHO MaJIbIe KOJIMYECTBA TAKHX 9SJIEMCHTOB, KaK CTPOH 
IH, Wesui, Wepuiu, pyTeHHU, WMPKOHMM U Apyruve, HavaJlOCb INMpOKOe H3yyeHne 
NOCTYNeHUA HM paciipeseseHHA B paCTeHHAX TaK Ha3bIBACMbIX PeKUX HM pac- 
C€AHHBIX 9JIEMEHTOB. 
B psaye pador (1-6), MpoBeeHHbIX C pa3JIMYHbIMH MOUBAMH ykKa3bIBaeTCA, 
UTO PaNOaKTHBHBIe HBOTONbI WepHA, WesuA, HTTPUA, PYTCHHA HW WHPKOHMA 
(c WouepHum HuOOveM) cmaOee MOrsmomaioTcA pacTeHHAMM HW 3ajepAKUBAIOTCA 
IIPCHMYULECTBEHHO B KOPHAX B OTJIMUMe OT PpaMOaKTHBHbIX H3OTONOB CTPOH- 
WMA, KOTOPbIe WHTCHCHBHee MOCTyMalOoT B PpaCTeHHA HM HaKAalVJIMBaIOTCA B 
3HaUHTeJIbHbIX KOJIMUECTBAX B Ha3eMHbIX OpraHax. 
Haw wcceqoBaHud MOCTYNJIeHHA paMOaKTHBHbIX M3O0TONOB CTPOHIMA, | 
We3Ha, UWMpKOHHA UM PpyTeHHA MpOBOAMNIMCb C paCTeHHAMM  IIWWCHHIIbE 
(Triticum persicum) B yCNOBHAX BOJHOM KyJIbTypbl Ha MHTATeIbHOM CMeCH © 


C qoOaBleHvem Oopa uM MaprauHia. : 
| 


YuNTbIBAA PasIMUHOe COOCaKIeHHe PasMOAKTHBHbIX M30TONOB B IHTATeJIb 
HOH CMeCH, OMIT MpOBO_UJICA MO MeTO_Y dpakUMOHHpOBaHHOrO MMTaHHa: 
PaHOvZOCTONbI HaXOWIHCb B cOCyJax C BOJONMPOBOAHOH BOOM OTJeNbHO OT 
TIMTaTeIbHOM CMeCH HM paCTeCHHA eKeCyTOUHO MOMepeMeHHO epecTaBJIAJIMCb. 
C HHTaTeIbHOH CMeCH Ha COCyJbI C PaHOaKTMBHbIMH M30TOMaMH UM OOpaTHO. 
KouueHTpaliua H30TONOB Opiia 0,05 MK Ha uTp uu 0,325 MK Ha COCy], EMKOCTHIO 
680d; 

TaOnauna 1* 
Conepxxanne paXHOaKkTHBHbIX H3OTOTOB B pacTeHHAX B KOHLe KYULCHHaA 


NUICHHUITbI 
Ha 1 pacrenue Ha 1 r cyx. Ben 
HazsemuH. 4acTb Kopxuu Re 
YUsoronyt Hansemu 
THIC. THIC. yacTb : Kopuu 
UMM |MUH % uMn|MuH % 

Sey 40,8 78,3 dare Pal Ad 108,14 9OR2 
Cs18? 44,9 Opal 30,8 40,9 166,3 Delia 
JB? One Ph 953: Sis) 0,8 72,0 
Ru20é 0,4 0,5 78,6 99,9 Oa USiledh 


* B ra6n. 1, Kak uM BCIOy HMKe, AA HMeIOMLMX AOUepHHe pazNo- 
aKTHBHble HyKIM pb! Sr, Zr®? wu Rut yxaspipaerca OOuLaAd AKTHBHOCTD. 
(T. e. Sr9+-Y%, Zr%4Nb%® vw Ru264+ +Rh'), Bpema, TIpOxoquBiiee 
MexK]Y CpOKOM yOopKH pacTeHHH H H3MepeHHeM AKTMBHOCTH, 6bIIO ocTa- 
TOUHbIM Jit YCTAHOBJCHHA PaBHOBeCHOrO COOTHOMeHHA Merxyy Sr? x 
Y% yw Tem GOovuee ana Ru’ w Rh’, nostomy U38MepeHHaA AKTHBHOCTb B 
AaHHOM CJly¥ae NPOMOPUMOHAIbHa COMeprxaHHIO MaTepHHCKOrO jOrox*KH- 
Bylero H30TOMAa, T. €. COOTBETCTBeEHHO Sr® yu Rul’, He6oupuiue ot- 
KJIOHCHAA OT paBHOBCCHOPO COOTHOIMCHHA OBI BOSMOXHBI Asin Zr%+-Nb°%. 
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jannpre onpeyenenua (Ta6. 1) NoKasbIBaloT, YTO paMOaKTHBHBIe H30TOIbr 
HINA HW WeSHA HakallMBaroTCA OONbUIe BCeroO B Ha3CMHOM YacTH pacTeHus, 
AMOV3OTONbI WAPKOHUA H PyYTeCHHA 3ajepxKUBaIOTCA B OCHOBHOM B KOPHAX. 
OHIy BereTalun MWeHHUbI COsepAaHHe pafMOaKTHBHbIX H3OTONOB B pac-~ 
1AX yBeM4MBaeTca. Kpome Toro emule OObUIe OTHOCHTeIbHO MOBbIMNAeTCH 
WI. 2) HAKOMJICHHE paHOaKTHBHbIX H30TONOB CTPOHILMA HW We3sHA B Haji3eMHBIX 
aHaX pacTeHHa. 


rr Walon ae 2 


acHipeeeHHe palHOaKTHBHbIX H30TOMOB NO OpraHaM CO3peBMIMX pacTeHHli MMICHHILEI 


B THIC. HMM. B MHH. Ha B npowentax 


4 pacTenue 
OpraHbt pacTeHua — = Sk Sa an aa le aS a = eee 
sre? | Cs? | zre® | Rue | Sree | Csr | zre® | Rutes 
ThA See aell Sean) OMS ABS) AS) Gal) PAPA AI ks}. (6 4 ,o 
61H Sia) Poco | a Ono Qt et ON SB ale iO 4,9 
Ocha (6€3 3epHa) re Ae alee cusetalee ice 0,9 OL 1 Pn eee Pa 0,8 
HO Ooo le 4150). Os 05 O UG Gul 4 Salle Olce OFA 
HH Noraet69° 4) 5.9 104,14 Tee AL Oe) err iT 


Vatencusno noctynaa B Hay3eMHyl0 YacTb MMeHMIbI, PaylMOaKTHBHBIe 130- 
ibl CTPOHILMA HW We3HA HakallJIMBaloTCa B 3epHe B 3HAYHTeIbHO OOVIbLIeEM KO- 
leCTBe, YEM PaHMOWSOTOMbI WMPKOHHA UM pyTeHUa. 

Jlanupie Tabu. 2 MOKasbiBaloT, UTO B KOPHAX CO3PeBINeH MMeHHIbI copep- 
tea Sr?° TombKO 7,2%, a Cs! 17,0% oT oOmero HX KONHYeCTBa BO BCeM pacTe- 
. OTH JaHHble O MOCTYNJICHHH 


CTeHHE H paciipeseseHHu B Ta6auna 3 
PafHOakTHBHbIX H30TONOB 
YUeHbl B YCNOBHUAX OIIbITa, Bosnyutno-cyxoii Bec | ConepxxkaHue u30TONOB 
‘la mouTH He HaGmO,aNOcb Be OF RGBTDON ee ED 
OTPHaTeIbHOPO BJIMAHHA He serous x 
'T ypoxal  MUeHHIIbI 2 E 2 | a £ ° 
ee) | ee | ¢ |e] e| & 


OJepXKaAHHE payNOaKkTHBHbIX ; 
TONOB We3HH UW CTpOHWHA 


| CAMHMIy CyxXOrO BEILeECTBA  sro0 88,21 116,5|104,2/0,26 |0,43|0,047 
3€MHOM Maccbl, OCOOCHHO (¢g187 96,7| 90,9] 96,6|0,67 |3,7 |0,13 

Ha, OoubUe, yem coyepxka- Zr 104,8|105,€} 384,8/0,012/1,9 0,0014 

» pajMOH30TONOB Sais Rute 424,01130.7(4125,8)0,013|6,7 10,00054 


TeHua (Tabn. 3). Ha equnn- ; 

eca 3epHa HaHOolee BbICOKUM OKa3aJIOCb COfepARKaHHe Cs8", HECKOJIbKO MCHb- 
Sr®° u eme mMenpme Zr®> wu Rut. : 
[IpopeyenHple HaMH HCCMeOBAHHA C PAOM CeNbCKOXOSAHCTBEHHBIX Pac- 
| 


| Ta6Omuna 4 


Bec pactenuii B % Comepxanue PaxMOHSOTONOB Ha OHO pacTeHue OBCa 
K KOHTpOJII0 


B Tpic. umMm|MHH. Ha 1 pacTe- % oT oOmero comepikaHi 2 
JoTOmb! Hue B Haj3eMHOl Macce 


anid 
EEE EEE eee 


} 3epHO cosioma | MAkKHHAa 


3eDHO coJOMa MAKHHAa 83eDHO cn | MAKHHA 
i 
‘ 2.8 
48,0 | 98,3 | 92,9 | 127,0 Sree ROE 2,3 | 93,9 .. 
1 31°5 | 10,0 | 8552 | 281,5 | 4745,6 , 443,2 | 5,1 | 88,8 | 8.4 
Ma gu’g | 7411929 | 1,0] 45,81 1,0) 2,4 | 95,8 
} 


TeHHH NOKa3aJIU, ITO MOCTYNaIOlMve B Ha{3eMHYyt1O YaCTb paCTeHHA PalMOaKTHBHBIe 
H3OTONbI TAKUX NICEMCHTOB, Kak Sr, Cs, Ce, Ru, Zr cofepxaTca B OCHOBHOM 1 
BereTaTHBHbIX OpraHaX\H B OTHOCHTeJIbHO H€3HAYHTeIbHOH YacTH — B pep 
WYK THBHbIX OpraHax. 

B onpite c opcom (Mocxosckxuh A-315), KOTOpEIa MpoBOyMICA C KOHIeHTpa 
WHeH payHOakTHBHbIX H30TONOB | MK Ha JIMTp pacTBOpa HaOsIOLaNOCb CHMKeHHE 
ypoxaa 3epHa (TaOm. 4). ; 

Jjanuple Ta6s. 4 MOKa3bIBarIoT, YTO IPH NOBPExXarouleM JeuCTBUH H3JyyeHHs 
Ha pacTeHHe OBCa COXpaHsAeTCa TaKad K€ 3AKOHOMEPHOCTh pacnpefesieHHa pa 
]MOaKTHBHbIX H30TOMOB M@EKAY pasJIMUHbIMH HaJ3eMHbIMM OpraHaMH, KaK 4H y 


, 


HHL. 


MockoBcKaa CeIbCKOXO3AHCTBCHHAA akayemMuA Tlocrynus0 
um. K. A. Tumupasesa 24 VII 1956 


IMTMPOBAHHAA JIATEPATYPA 


1L. Jacobson, R, Overstreet, Soil Sci 65, No2 (1948)8 2 ae 
mis,G.Pearson, Science, 111, Ne 2875 (1950). *C.A.Swanson,J.B. Wh 
ney, Am. J. Bot., 40,,Ne 10 (1953). 4M. Romney, A. Roads, K.Larson, 
Atomic Energy Comm. Univ. of Calif., 294 (1954). 5J.H.Rediske, A.A.Selde 
Plant. Physiol., 28, Ne 4 (1953). § R. Menzel, Soil Sci., 77, Ne 6 (1954). 
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Hoxrnagn Akagemun nayx CCCP 
| 1956. Tom 441, Ni 4 


ae 


' @PH3HOJOlHA PACTEHHA 
\ # 


| A. B. TIETEPBYPrCKHH 


YCBOEHHH PACTEHHAMHM OBMEHHO-NOPMIOUJEHHbIX CPEON 
AHHOHOB 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoseim 28 VI 1956) 


B uactosmee BpeMa, Ouarofapax TpHMeHeHHIO MeTOa MeYeHbIX aATOMOB, 
JOCb OKa3aTb OOMeHHOe MOrMOULeHHe KOJIOHJaMH MOYBbI aHHOHOB (oc 
HOH KuCcuOTHI (*~4,°). IIa Apyrux HeEOOXOAUMBIX paCTeHHAM AHHOHOB UMeI0- 
CA JJaHHbIe MOKA OTPbIBOYHEI, HO BPA IH MOMKHO OTPHILaTb HasMuMe YacTHI- 
0 COpONHOHHOrO CBxA3bIBaHHA HX MOUBOH. B sto CBA3H IpeycTaBAaeT MHTe- 
+ W3yUeHHe JOCTYMHOCTH CeJIbCKOXO3AHCTBCHHBIM KYJIbTYpaM AHHOHOB, Ha- 
[AULMXCA B Cpeye, OKpy2KaloleH KOpHeBylo CHCTeMy, B OOMeHHO-MOrJoreH- 
A cocTosHHH. Hwxe MpHBOAATCA pe3yJIbTATbI PAJa OMbITOB, MOCTaBJICHHbIX 
AM B Tl€CUaHbIX H MOUBCHHBIX KYJIbTYpaxX C LeJbIO CPaBHHTeIbHOrO H3y4eHHA 
3OHEMOCTH JIA pacTeHHH A@HHOHOB (hoc*OpHOH, a30THOH HM CepHOH KHCJOT 
pacTBopa H M3 COpOupOBaHHoro Ha CHHTeTHYeCKHX IpenapaTax-aHHOHUTax 
OepmutT, «TM» u mp.) cocTosHna. 
Uroru onmpita c peyucom (mecuaHple KYJIbTYpbl) MpeACTaBseHb! B TaOw. 1. 


TL aon wae! 


Crip: Bec (Br) 
Conepxanue caxapoB 


B KOpHenione (B %) 


RapuauTbl OMbita KopHemsio a | JIMCTbeB 


Ma JIbHBIM COuIeBOH  pac- 
30p 13,4 63,4 42,5 42,0 2,02 1,96 
eBolt pacTBop 6e3 NO,’ 
qo6aBleHHem copOeHTa, 
icbImgeHHOrTO NOs’ Dxe\ 8) 21,9 50,6 31,8 1,85 i BY 
eBol pacTBop 6e3 HsPO,’ 
qo6apseHHem cop6enTa, 
acbImteHHOTO H»PO,’ 4) Ons! 93,0 30,6 AN Vhs) 1,80 
eBow pacrBop 6e3 SO,” 
qo6aBleHuem copOenTa, 
1cbIlgeHHOro SO,” UP 57 — 92,0 — 2,04 — 


IlpumMeuanne, a—7osa mo cmecu Tenppureia, 6 — yABoeHHad Mo3a, NOBTOPHOCTb 
LOB — JByXKpaTHas. 


[IpuBegenuple B TaO. 1 WudpbI MoKa3pIBaloT, YTO TOJbKO cysbpaTHbiit aHHOH 
SMeYUMBAI PpaBHbIit sppeKT, H€3aBHCHMO OT TOM (POPpMbI, B KOTOPOH OH BHO- 
cq B MHTATebHYIO cpely. PociaTHbiii aHMOH B COPpOMpOBaHHOM COCTOSHHA 
STBOBAJI HECKOJIbKO cylaGee, YeM B pacTBOpuMoM. Ho ocoOeHHO CHJIbHO 3TO 
raBaHUe MPOABHJIOCb Ha HHTpaTHOM aHHMOHe, MpHYeM yABOeHHe AO3sbl HH- 
bKO HE YJIVUMIHIIO pesyJIbTaTa. 
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Tad aut ae 


Bec (B r) fo ConepxaHue B JHCTbAX 
‘ ae 
| a= N P.O; SOx 
a lo tee e 
Bapuwantbl OnbiTa ce & aS 
a 8 ze 9 9 9 
4 28 ea Ze Mr |) wr | % | ope 
a ge Ee On 
Hopmadbublt comeBow pacTBop 6,4 | 78,5| 3,8 |2,07] 163, 0/4, 30/47, 3/4 24/64, 6/1, 70 
Coneso pacrsop 6e3 NO3’ ¢ j06aB- ; 
yeHHweM copOeHTa, HacCbIljeHHOro 
NO ’ H 
: 1 no3a 5,8/45,8|2,9|1,98| 78,312,609] —| —| —| — 
2 NOsbI 5,9 |34,4/4,3 (2,04) £66, 213,87) — | — | — ae 
4 TO3bl 5,4 (15,9) 3,1 10,89) 459, 7/5,06) — | —| — eae 


Conepo pactsop 6e3 H,PO,’ c Jo- 
OaBleHHem cop6eHTa, HacbIllleHHOrO 


HPO,’ 
1 mo3a 6,3| 86,9} 4,5|/2,18} — | — |48,4/1,06) — | — 
2 No3sbl 6,2 | 50,0] 7,341,838) — | — |37,0/0,52) — | — 
4 lo3bl 6,1 | 38,9]4,1 0,83) — | — |60,4/1,46; — | — 
Couesol pacTBop 6e3 SO4” c o6aB- ; 
yjleHuem cop6eHTAa, HacbIlnjeHHoro SO,” ; 
1 no3a 6,1 | 83,2} 4,9 /1,66) — | — | — | — [47,1/0,96 
2 JO3bI 6,0| 62,2/5,2/1,23} — | —|— | — |62,8/1,2¢ 
4 JO3bI 6,01 37,414,6 (1,421 — | — | — | — |84,5/1,82 


B culekyioujeM ONbITe HCHbITaH Obl Goee WHpOKHH WMalasoH O03 Tex Ke | 
aHHOHOB B COpOMpoBaHHOM Buje. Kak BHAHO H3 TAO. 2, yxyMUeHHe yCOBHi 
pocta peyiica Ip NOBbILIeCHHH 03 aHHOHOB B COpOMpOBaHHOM COpMe BBISBI- 
BaJlOCb OTHIOJb He He€JOCTATKOM IHTATeJIbHbIX BeLICCTB, Aa, MOBHAHMOMy, CBOM- 
CTBaMH Camoro copOeHTa, He CBOOOAHOrO OT BOCCTAHOBJICHHbIX BeLeCTB. 

B cmecn Tenppurena, Kak W3BeCcTHO, Ha | Kr NleCKa BHOCHTCH (B MI-9KB): 
HuTpaTos 6, docdata | wu cysmpcdata 1. [lockombky KONMYeCTBa BHOCHMOYO B CO- 
cyl cop6eHTa B Cuy4ae HAaCbINLeHHA CrO HHTPaTHbIM AHHOHOM ObIJIM BCerja BBIILe, 
TO H OTPHaTesbHOe eHCTBHe Ha paCTeHHe BOCCTAHOBJICHHBIX COCMHEHUM JOJI- 
XKHO ObIJIO OKAa38aTbCA Oosee 3aMeTHBIM. Ho ecsIH STO Tak, TO BHECeHHe copO6eHTa 
B cpefly C BbICOKOM MOrMOTHTeIbHOM CIOCOOHOCTHIO, KaKOW ABJIAeCTCA MOUBA, 
MOrIO OOe3BpeHTb NoAo6upie coequHeHua. Mpl MpOBeMM HECKOJIbKO. TaKMX 
pies ae CpaBHeHHA CuK Mecuanpe KybTyppl. Mrorn mpuBeyeubt 
B TaOn. 3—6. 


he 


Ta6éwu tae 


Bec, (Br) Cozep2xxaHHe asoTa 
a 
BapuauTpl onpitra Laie eens: 
(mecuaHble KYJIbTYDpBI; pH . 
WO3bl a30Ta paBHbie) S€pHa |COMOMEI B CO- B CO- | 
B S€PHe} jpome | BCero |B sepHe| joe 


a ee Se 


Hopmaupubiit coveBoli pacTBop 6,0 7,9 | 16,4 |201 , 42/136, 39/337,82| 2,66 | 0,83 

Coneso pactBop 6e3 NO 3” c¢ 2 
o6aBleHHem cop6euta ,am- 
6epIMT“, HacbitteHHoro NOs’ 5,9 ‘Ha 7,0 | 94,46] 40,60/435,02] 1,68 | 0,57 

Conesou pactsop 6e3 NOs c 
joOaBsieHvem cop6enTa ,T.M.“, 


HacbiuteHHoro NO,’ D}2 4,4 6,5 [120,82] 77,89]198,701 2,74 | 1,20 


i 


Kak BuqHO u3 Ta6n. 3, copOupoBanHbili UcTOUHHK agora OKasamca xyxkKe, 


YeM BOJHOPaCTBOPHMBIM KaK IO ypoxkaio, TaK H M0 COsepxKaHUIO B Hem OOmerO | 
agora. 
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Ta6Onuna 4 


Bec (B r) Conepxkanne B sepue 
BapuauTpl onpita pH 
6enka o6myero 
3epHa COJIOMBI B % asoTa B Mr 
Bes asota ay ‘leoie il 16,8 4,63 286,56 
Hutpat kaspuua| 5,8 Wine ay) 12,03 439,64 
AmOepaut 6,2 PAO) ol PRVGS. LOZ 409 , 36 


IIpumeuanne. Touwa—npiiepato-merkocyrmHHHcTaa, cpefHe- 
onoysomenHad (coBxo3 JlyOku, Mockosckolt o6.1.). 


Hxoit pesyibtaT nosy4eH B MOUBEHHBIX KyJbTypax (TaOn. 4): mouHOCTHIO 
IMaOCb OTPHaTeIbHOe BJIMAHHeE CcOopOeHTa Ha yporxkali oBca H cop6- 
DHHOE BOSeHCTBHE CBASAHHOM (POPpMbI HUTPATHOPO a30TA€ OblJO arKe HECKOJIbKO 
que, ¥eM BOHOpacTBopumoLn. Ilo coqep2xxaHuio OesKOBOrO H OOmlero a30Ta He- 
Opoe IIpeHMYIIECTBO OCTABaJIOCb BCe Ke 3a COJICBLIM HCTOUHHKOM HHTpaToB. 
B ayanornuyHomM onpite Ha TOM Ke MOUBe COMOCTABJIANOCh JeHCTBHE Ha TO xe 
‘TeEHHe HUTPAaTHOrO U coc*aTHOrO AHHOHOB B COJIEBOM MH COpOHpOBaHHOM CO- 
HUH (cM. TaOm. 5). 

Ta6nuna 5 


} 

i 

| Bec osca (B Pr) Posen anae 
205 B 3epHe 

BapuauTbl onbita pH 


| 3epHa |COJIOMBI} B Mr | B% 


MoxocaT KasbuHa+HUuTpaT 


KaJIbaua Bee) | ASO BAG) || wen), aly 
Cop6eurT, HacbinjeHHBI H,PO,4’ eke 
nu NO,’ 6,6 | 46,7 } 25,7 | 185,9] 1,14 


: 
‘Oxasanocb, 4TO He TOJIbKO He 3aMeUaOCb HHKAKOFO OTPHNATeNbHOFO BHA 
1 cOpOeHTa Ha pacTeHve, HO JaxKe BbIABHJIOCb IIpeBOCXOCTBO copOupoBaH- 
-O HCTOUHUKAa (poctbaTHOrO M a30THOrO MHTaHHaA (pH paBeHcTBe 703). [lopu- 
MOMY, OHO MOXKeT ObiITh OOBACHEHO HCKJIOUCHHEM MOBBIIIeHHBIX KOHIe€HTpa- 
A cojlelt B 30H pa3BHBaIOlHNXCA KOPHeH, 4TO OCOOeHHO CyIe€FBEHHO B Ha- 
IBHbIT MepHoy pocTa KysbTyp (°). 

Ha Toit 2xe'N0UBe MOCTaBJIeH ObIJI OMbIT C KPaCHbIM KJICBEPpOM, KOTOPhI TakKxKe 
> ropa3yO syue Mp BHECeHHH HOHOB *OCOpHOl KUCNOTHI MH KasA B COp- 
JOBAHHOH cbopme (TaOu. 6). 1 fat 

Taonumal 6 


CojepkaHue B ypoxuxae (B ME-9KB.-) 
B Ypoxa li Wie, { 
apHaHTbl ONbITa \ 
Pp tee Ca . P20z 


H3BeCTH HW Ap. yqoOpennli Pha 12 Los 9,50 44,00 2,72 


ecTb io 0,25 rugzpomwuTHyecKoi 

HCNOTHOCTH+ mMoHO(OociaT KaJbILHA . 
XJIOpuA, ae ey Aloyie 1390) VTS) 13,10 | 3,99 
Tb + cop6eHTHI, HaCbIlleHHbIe 

neo. K+ 22,40 | 417,40 16,10 21,94 4,79 


HeckombKO OMbITOB ObIIO MPOBeeHO HaMH C HCIIOJIbSOBaHHeM pafMOusOTONa 
“popa. B mecuaHbix M MO4BeHHBIX KyJIbTypax OBCa Ha Cocyl BHOCHIOL HG 
5 wk (oqMHapHolt jospr) un 125 ux P*?B Buge Na2P O 4 Ws H2P 04 (cop- 
iT), OcTaJIbHOe KONHUeCTBO tpocPopa HO HOPMbI (OMHAapHOH WIM [BOMHOK 10 
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Teappuremo) qaBanocb B Bue KH2PO, (pacrsop) uta HePO’, (cop6ent), 


i) , 5 
Bo Bcex BapvaHTax OMIbITOB BHOCHJICA cop6euT, HacpmmeHHEI NO’; (B OfH- 


HapHoi uM ABOMHOM jose). Kpome Toro, B Te CocyAbl, THe cpocipaT-HOH Cojep- 
}KaJICA TOMbKO B aCOPOHNPOBaHHO PopMe, BHOCHJIOCb HEOOXOMHMOe KOJIMUCCTBO 
KCl j0O BbIPaBHHBaHHA COfepwKaHHA KasA B KH2POQOs,. 

PesysbTaTbI OMbITa B MeCYaHbIX KYJIbTypax UpeACTaBJeHb! B Tan. 7. OBec 
6p moceaH 2 VI, or6op npod Aa aHanu3a MpOMSBOAMJICA 19 wrona vu 16 MtONs, 
y4eT pawOakTHBHOCTH — COOTBETCTBCHHO — 14 nu 21 mona. 


Ta6Onuna 7 


Bo3y.-cyx. Bell. B 4 MHH. 


BapuaurTpl OMbITa 
44 wionAa 24 wiona 


gegen ee ee 


ou -+ H.PO,’ B cop6upopaHHof dopme (meyennprit P%?) 4+- KCl 4340 1374 
ou + KH,PO, (mevenupiit P**) 4365 1774 
Yypoenuprt dou -+ yaBoennaa yosa HyPO,’ B copOvpoBaHHow 

tbopme (Meyeu. P%#) + yBoinaa yo3a KCl 3770 2500 
Y ,BOecHHBIA (POH + yABOeHHadA 03a KH,PO,, meyenHoro P?? 2Dae O26 


Or6op npo6 43 NOUBCHHDIX KYJIbTYP IPOWSBOAMJICA B TPM CpOKa: 19 Vig 
1 VIII u 17 VIII (noces opca — 3 VI). PesymbtaTsl yaeTa paqwOakTHBHOCTH 
PaCTHTeIbHOrO BelleCTBa NpefCTaBJIeHbI B Ta6n. 8. 


Ta6auna 8 


Yucno umimysbceos ua 100 mr BO3z.-cyXx. 
Bell. B 1 MHH. 


Bapuautst onbita 46 VII 4 VIII 22 VIII 
mpo6a u3 Bcero pacTeH. 3epHO coJIoMa 


®ou + H,PO,’ B cop6upoBpaHHo dbopMe (MeyeHHBIi 

ps2) + KCl 888 358 973 343 
®ou + KH,PO, (meyenupiit P%*) 899 208 448 105 
YapoenHpt dou + yrBoen. qo3a H,PO,’ B cop6u- 

poBaHHo dopme (meuen. P%?) + KC] B ABouHOL 


ose 820 496 895 332 
YypoeHHbiii dou + yaBoeHHan fosa KH,PO, me- 
yeH. P32) 545 O11 805 534 


Uncno umiysbcoB Ha 100mMr 


Kak BYHO U3 aHHbIx Tabn.7 u 8, B OBeEC NOCTYNaNO MpHOMH3HTeEIbHO paB- — 


HOe KOJIMYeCTBO MeYeHOrO doctopa u3 OOOHX MCTOUHMKOB. 


Takum o6pa3om, BC€ HalIH ONbITbI CBUACTCJIbCTBYIOT O JOCTYIHOCTH pacTe- | 


HHAM OOMeHHO-IOrIOMLEHHbIX CHHTCTHYUCCKUMU copOeHTamMu aHHYOHOB a30THOH, 


cbocopHol 4 cepHow KucOT. IIpH 9sTOM B NOUBeHHBIX YCNIOBHAX COPOHpOBaH- — 


HbI€ AHHOHBI ABJIAIOTCA JIA KyJbTyp axe Oomee asPeKTHBHbIM HCTOUHHKOM 
IMTATeJIbHbIX BeLCCTB, UCM BHOCHMbIe B TOM Ke HOPMe C BOAHOPAaCTBOPHMbIMH 
COJIAMH. 


MockoBckasl CeIbCKOXO3AHCTBeEHHaAA akayemMua Tlocrynusto 
um. K. A, Tumupssepa 27 III 1956 


UMTHUPOBAHHAA JIMTEPATYPA 


1B, B. 3amatuna, IJlouwopegenne, Ne 10(1954). *2C. H.Usauos Ilou- 
poBefenue, Ne 7 (1955), 3B. M. Kneuxoscekuia, VT. H, Kepnenkas, TAH, 
76, Ne 5 (1951); 79, Ne 5 (1951). *B. M. Kneuxosexud, I. H,. Wenumesa, 
Tousoseyenne, Ne 9 (1955). & A. B. Ilerep6yprceKui, Ycsoenne pacrenuamn Kama 


M JpyruX HOHOB u3 afcopOupoBannoro cocrosuua, 1953. * WM. Il Cepnoobonnc ku, 


iss. AH CCCP, cep. 6uom., Ne 3 (1954) 
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Aorsage AkKawemun nayx CCCP 
1956, Tom 141, N14 


PU3HOJIOTHAA PACTEHHH 
ee Ea a ge 


HM. J. WMATOK 


MAHHE MPOXOJDKNTEJIBHOCTH JHA B NOJAPHbBIX YCJIOBHAX 
TA COJEPKAHHE YIJIEBOXOB H MUHEPAJIBHbIX BELECTB 
Y DKEJITOH AKAIHH HW OBbIKHOBEHHOM CHPEHU 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxoseim 6 VIII 1956) 


-O cymHoctTu cboTonepHoyuyeckoro BOSJeHCTBHA Ha pacTeHHe H3BeCTHO elle 
nO. YCTaHOBJICHO JIMIIb BJIMAHHeE MpOOMKUTeMbHOCTH JHA Ha POCT H pas- 
THe pasJIMUHBIX pacTreHui. [lomuMO 9TOrO MpOsOMKHTeMbHOCTh AHA Y MHOFO- 
THHKOB OTpaxKaeTCA Ha HX 3HMOCTOHKOCTH, 4TO IpescTaBAeT OCOOBI HHTEe- 
2 B CBA3H C TEM, YTO C 3THM CBOHCT- 

M PACTCHHM CBASAH YCIICX WHT PO pn 

KUM HX Ha ceBep. ee : 

 BompurnuctTBo ucceqoBaTeneli HH- 
pecoBal0OCcb BJIMAHHeEM oTonepHo- 
Ha pa3BHTHe H IIpHypounBaso CBO 
OmoyeHua K OOpas0BaHHIo penpo- 
‘KTMBHBIX OpraHos (7, 3, 5). Ojua- 
) BIMAHMe doTonepHoya Ha c:u3H- 
jorMueckHe Mporeccbl H OOMeH Be- 
2cTB H3y4eHO HegocTaTouHO (°,8,%). 
_Hacrosujan padota mpoBoyusacb 
TlonspuHo-anpnuiickom Oorannuec- 
YM Cajly, paclonoxKeHHOM Ha 67°37’ 
BepHoH wupoTsl, B MypmaHcKoli 
actu. 

8B xauyecTBe OObeKTOB HCTIOUIb30- 
1HbI: KaparaHa J[peBOBuyHad (2KeuI- 
\f akallua) — Caragana arborescens 
am. H OObIKHOBeCHHad CHpeHb — 
yringa vulgaris L. 

| Bawannve nposomKUTebHOCTH HA 
14 pocT Hu MOpdonormio 3-eTHHX 
SAHUCB XKeNTOM akallWu, BbIpalleH- 
IX B OpaHKepee, BHHO 43 cpoTorpa- 
uu (pic. 1). 

 CesHibl %KeITOH akallHH, BbIpa- 
CHHbIe Ha YKOpOYeHHOM JHE B 
smoBuax BoTaHuueckoro caja, CBoe- ; 
JEMCHHO 3aKsaQpiBaloT BepXyllled- Puc. 1. )Kentaa akauna. a — AAMHHBIN TeHb, 
yio TlOUKY, MOOerH UX BbISPeBAaloT GF = KOPOTRME SHER 
“TIOJHOCTbIO Tlepe3HMOBbIBAIOT. P 

— CeaHtbl OObIKHOBCHHOM CupeHH nomyyasn 14-aacoBolt Jj@Hb C MOMEHTa pas3- 
PTHIBAHHA TIaCTHHKM HacToslero JIMCTa. Ux mpunajiexHocTb krpynme KO- 
YTKOFO HIM JHHHOrO HA He ycTaHOBsIeHa, HO Kak H 6OJIbIIHHCTBO pacTeHHH 
IM B YCJIOBUAX KOPOTKOFO JHA CHMbHO 3aj{eprKUBaHCb B POCTe. a 
 MpI YUHTHIBAIM BIMAHMe MpOfOWKUTeNbHOCTH WHA Ha HakonseHne be 
mecTBa (cm. Ta6. 1). BbiscHumocb, 4TO Ha yYKOpOYeHHOM JHE CyXOH Bec _ 


OpraHOB y %KeNTOH akall\Md CHWKACTCA SHAYHTCDHO. Y oObIkKHOBeHHOM CHpeHE 
YMEHDbILeHHe MPOMOIMKUTEbHOCTH AHA K 5 aBrycta OTpa3Hs10Cb TOJIbKO Ha YMeHb- 
IN@HHH BeCa KOPpHeBOl CHCTeMbI, a BEC CTBOJIMKOB Ha KOPOTKOM He ObIJI Waxe 
6onpue. Bo Bropyio mpoby, 24 aprycTa, Ha yKOpOweHHOM He y pacTeHHl Co- 
XPaHWJICH MeHbINHK Bec KOPHEBOM. CHCTEMbI H YBeJIMUeHHbIM BCC CTBOJMKOB, 
a BeC JIMCTbeB CTam OObUIe, YeM y pacTeHH Ha AIMHHOM JHE. Ooi Ke Bee 


pacTeHui MOUTH OJMHAKOB Ha oOOux BapHaHTax. 
Ta6Omuna 1 


Hakonmenve cyxoro BellecTBa ceAHWaMH KYyCTAapHHKOB B ycJ1o- 
BHAX pasHou NpOMOMKATEIbHOCTH WHA 
OO See SS Ee ee ee ee 


BapuantTbl Cyxoii sec 100 pacrenuli BT 
Tou 23H pacTeHHH u aTa (1p010)(- | 
HaO0eHuA MUTE JIb- bem 


KOpHH 


HOCTh JHa)| JHCTHA eae 


3 Bec 
eS ee 


YKentTaa akamua 


2-7,.15 V1. 1951 Mouspueri] 5,7 | 6,9 | 9,0 21,6 
10-4, 4,3 1,249 aq 9,0 16,2 
4-4, 13 VIII 1953 Tonsapupli| 394 | 586 | 663 1643 
14-u, 85 | 138 | 220 443 
O6ObnIKHOBCHHAA CHPeCHb 
2-4, 5 VIII 1953 Tosspupi| o4 18 AT 116 
14-4, ot 23 28 102 
2-4 24 VIII 1953 Tlonapupr] 48 22 64 131 
14-4, 04 25 D4 133 


B muTepatype yka3piBaetca (*), YO HaKOMeHHe CyXOM MaCCbI pacTeHHAMH 
B YCNOBUAX pasIMYHOH MpOAOMKUTEbHOCTH JHA 3ABHCHUT OT OMOMOrH4YeCKUX 
oco6eHHocTeft pactenuli. JIma TponMyecKHx pacTeHui, HalpHMep, HanOoubuad 
SHeEpruA Mpupocra opraHwueckoro BeljecTBa HaOsOfalacb Ha KOPOTKOM [He 
WM YAIMHeHHe JHA JIA HHX OKa3aIOCb H€ TOMbKO OecMOe3HbIM, HO BepOATHO 
jlake Bpe{HbIM. 
Ta6Omauna 2 


Coyepxanve 93eMeHTOB MHHepasbHOrO NHTaHHA B CeAHWaX KyCTAapHHKOB (B % Ha aOco- 
JNOTHO-CyXOH Bec) 


JiucTba Kop Hu CTBOJHKH 
Tod *«w3HH pacTteHu wu aatTa BapuauTt 
HaGJ0,eHU A eee = % = = 
251 2] 9/2 138] J] 9/8 [gS] S| gig 
Os|a|xlo jos|a|xlo josla| Zio 


Mentraa akanna 


9-4, 15 VI 1954 re Tlonapnprit 4,94(1,34(2, 
10-4, 6,94)1,57] 

Aett. 13 VIII 1953 r. TlonapHplit 2,76]0,5 
14-4, 4,00]0,7 


OOBKHOBeHHaA CHPeHb 
2-H, 5 VIII 1953 r. TlonapHplit 4 ,41)0,55]1,33)1 ,86}4 ,16]0,29)0,93)0, 69/4, 17/0,52 
~n ’ ’ ’ ’ ’ » a ’ , , 1,68 0,56 
pas 1 44-4, 1,50)0,59/2,16)1,72)4,18/0,47]1,38]0, 53/4 ,68]0,60/2,02/0,78 
Q-it, 24 VIII 1953 r Tonapuntit 1,40/0,48]1,53]4,77]0,8510,2510, 7210, 80/4 ,2 ‘9410.6 
40/0, 48)1,93)/1,77)0, 20/0, ,80/4 ,28]0, 5310, 9410, 64 
( 14-q, 21310, 64)2, 30/2, 04/1, 41/0,32]1,03]0,70|4,80/0,57/1, 510,84 


Iipupeyenubie B Ta6. 2. WaHHbIe MOKASbIBaIOT, UTO B MOP OUMLeHHH OCHOBHBIX 


SIEMEHTOB MMHepavIbHOrO TMTaHHA y pacTeHH 2%xeNTOH aKkalluH u CHpeHH 
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]KHOBeHHOH HaOsOaeTcA OJMHAKOBad 3aKOHOMepHOCTb: Ha KOPOTKOM JHE 
YacTH pacTenui Oonee OoraTs a30TOM, coctopom Hu GOsIbIeIO UacTbIO Ka- 
M, COJepxKaHve Xe KaJIbILMA Ha KOPOTKOM JIHE MeHbIUe, eM Ha JIMHHOM. 
| yKasplBaeT Ha Oovlee ObICTPOe (PPU3HONOrMYeCKOe CTApeHHe JIMCTbeEB Ha KOpOT- 
P He. 

Cojlepxkanve KaJIbIMA B JIMCTbAX CHPeHH MOKa3bIBaeT, UTO Ha KOPOTKOM 
onepHojye OHM K 5 aBrycTa HaxojaTcA B Goslee MOMOJOM COCTOAHHH, a 3aTeM 
4 aprycta — B Ooylee cTapoM, 4eM Ha JIHHHOM dboronepnoge. CrBomuKu xe 
upeHH u Kk 24 aBrycTa Ha KOpOTKOM JHE COJepxAT MeHbUIe Kaba, YeM 
‘JJIMHHOM, 

OOoramenuve BceX OpraHOB pacTeHHii %KeJITOH aKallw¥H Ha KOPOTKOM [He 
OBHBIMH 3JIeMeHTaMH MHHepasbHOrO HUTAHHA OTYACTH MOXKHO OOBSACHHTb TeM, 
IIpH 3aMe/JIeHHOM TeMIIe pOcTa H HaKOMJIeHHA CyxOro BeleCTBa 9TH pacTe- 
{ B NPOTHBOMOMOXRHOCTh PaCTeHHAM J\IHHHOFO JHA MOryT CO3aTb HEKOTOPHIe 
aCbl 9JIEMeHTOB KOPHeBOro MHTaHHua. OHaKO YMeHBIeHHBI BeC KOpHeH, 
JOBaTeIbHO YMeHDINeCHHAA MOrOMalollad MOBepXHOCTb, YyKa3bIBaloT Ha 
ee SHeEprvyHoe MOPIOMeHHe MHHepaJIbHbIX 3JJICMCHTOB KaxKOH eMHULeH 
HEBOH CHCTeMbI pacTeHHH Ha KOPOTKOM JHE. 

HutepecHo OTMeTHTb TakxKe, ITO y pacTeHHH %XeNTOH akallHH C BO3pacTOM 
MOJAeTCA S3HAUHTeIbHOe OOeAHeEHHe BCeX OpraHOB. a30TOM, qocopom u 
weM H OOorameHue KabunemM. HaOmojeHua Hal CHPeHbIO IIPOBOAHIHCh Ha 
TAXKCHHH OJHOM BereTallWH, H Takas! 3AKOHOMEPHOCTb OTUeTJIMBO HE BbIs- 
‘ach. 

Heoyquuakopoe HakOMeHHe CyXxOro BelLeCTBa pacTeHHAMH B YCJIOBHAX pa3- 
I IpOJOMKUTEBHOCTH JHA YKasbiBaeT Ha BOSMOXKHYIO pasHHy B SHeprHy 
‘OCHHTe3a H B HMCMOIb30BaHHH accHMUsIATOB. Ho 9TO Ke MOKHO OODACHHTH 
“i y PpacTeHH pa3sIH4YHOH aCCHMHJIALHOHHOM MOBepXHOCTH. 


Ta6mauna 3 


| Cogep:kanve yraeBooB B CesAHIaX KyCTapHUKOB (B % Ha aOcOsOTHO-cyxoli Bec) 


, JIuctba CrBomuKu Kopsu 
ae ee | ee (ace ye ee a aoa a 
‘Tou 2XH3HH BapuauTbl s BS . « = 8 e « BS a 
CTeHHA H fata | (mponou- | Sis S sa 31 els oF 3 neaee: E oe g 
| fo} 2 [e) fo} 
HaOm0LeHAA KUT. OHA)| SE) SlS5xg) g es| slesxal & ae | S|s58ea| & 
| Og alp>ado a oa al>ado a og wo |mse do a 
zo eo l/oAaaA a ) So oj/0aaa i) =e) oj}/oaaa ‘| 


| 


WKenmTtaa akayuua 


43 VIII 1953 r. | Monapuiit | 4,43 Biel 13,67 | 14,44] 2,78 


2,05) 6,34 | 53°88 4,85 ES 15,39 | 20,64 
14-4. 3,48 44,97 | 10,891_ 2,79 


2,28] 8,86 | 23,85] 6,53 [3,52] 19,14 | 16,58 


O6OnIKHOBeHHaAA CHPeHb 


aly 0 13,32) 413,82 ) 29,17; 5,82(3,14) 14,80 | 27,78) 3,76 |3,18) 13,17] 26,78 

ee? ceed ne 1°99 2,40] 11,71 | 48,06] 4,25 |2,55) 410,64 | 24,74] 3,89 |1,93 8,45) 22,03 

53 Tr. 15] 46,93 | 21,84] 3,01 |4,66) 13,36 | 26,64) 4,10 3,23) 11,58) 24,82 

bee oo panei 7 108 12.73 | 16,25] 3,34 |3,93| 10,51 | 27,18) 5,16 |4,65) 11,22) 22,55 


) 
‘Kak Bugquo u3 Ta6u. 3, y CeAHIeB 2KeNTOM aKa Ha KOPOTKOM He cojep2Ka- 
> B JIHCTbAX BCeX HCCeOBAHHLIX (POpM yruIeBOAOB MOHMAKeHHOe. B crBomMKAX 
<OPHAX Y 9THX PaCcTeHHit Ha KOPOTKOM J{He HMECTCH CHMKCHHE cojlepxkaHHua 
IbKO KpaxMasla, TOrjla Kak COepxKaHve PacTBOPHMBIX (pOpM yrJIeBOOB MOBbI- 
HO. 
v OObIKHOBEHHOM CHpeHH B YCOBHAX KOPOTKOrO AHA BbIABICHAa B o6mulem 
sad 2Ke 3AKOHOMEPHOCTD: B HepBbili CpOK HaOmoeHHii B JIMCTbAX H CTBOJIM- 
x BCe (POPMB! YrsIeBOAOB HAXOMATCA B MCHbILICM KOMHYECTBE, a B KOPHAX MOBBI- 
HO COep2xKaHHe TOMbKO MOHO3. Bo BTOpOH CpOK HaOMOJCHHH B JIMCTbAX 
TeHMAt HA KOPOTKOM JHE HaOsIOfaeTCH NOHWKeHHOC coyepxkaHHe BCeX 
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YII€BOJOB, B CTBONUKAaX HAOMOMaeTCH YK NOBbIWIEHHOe COJEpRKaAHHE MOHOS, 2 
B KOPHAX, KpOMe TOrO, MH CaxXapO3BI. 

TipupexeHHble JaHHbIe MOKa3bIBaloT, YTO y OOOMX UCCIIeOBaHHbIX pacTeHny 
Ha KOPOTKOM JHE MpovcxoquT o6eqHeEHHe yrmeBOAaMH JIMCTbeB HM OOVJIbIIOE 
HaKOIJICHHe PaCTBOPHMBIX (POpM yrJIeBOOB B CTBOMMKAX HM KOPHAX. TaKkoe pac 
TIpeyeseHHe YreBOOB OTYACTH OOBACHAET JIYULyIO 3SHMOCTOHKOCTb pacTeHuit 
BbIPallleHHbIX B YCJIOBMAX KOPOTKOrO JHA. 

Y X%KeITOH akalluH Takoe pacrpefeseHHe yrIeBOAOB BbIABJICHO yxKe K Cepe- 
que apryctTa, ay CupeHH HaOsmmoqaeTCH HEKOTOPaM 3afepxKKa HAKOMJICHUA pac: 
TBOPHMBIX Y'JIEBONOB B 3HMYIOILMX OpraHaxX Ha KOpOTKOM He. KopHu 4 CTBO- 
JIMKH CHpeHH B YCJIOBHAX KOPOTKOrO JHA, OCO6eHHO B KOHLe Bereralun, 
cofepxKaT KpaxXMayla 3HaYHTebHO Oouble, yemM sucTba. Ha AHHHOM [He 
9Ta pa3sHHla MeHee peskaa. 


Tlocrynuso 
11 VII 1956 
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ax au, JAH, 100, No 2 (1955). 7G. F. Sheard, Ann. Appl., Biol., 27, Ne 3, 305 
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Jloxnagn Arkanemun HayKk CCCP 
1956. Tom 441, Ne 4 


IKCHEPHMEHTAJILHAAH MOP@OJIOFH fl 
; ? 


r. 1. TAXOHOBA 


TEHEPALMA POrOBHIbI H EE HEPBHbIX JJIEMEHTOB Y KPbIC 
WH IKCIEPHMEHTAJIBHO BbISBAHHOH MEXAHHYECKOM TPABME 


(ITpedcmaenexo axademuxom K. H. Cxpaburneim 4 VI 1956) 


8 
st O pOJIH HEPBHOH CHCTeMbI B pa3BUTHH PereHepallMOHHOrO Wpormecca 


SIMUHBIX TKaHeH HM OpraHOB MpHjyaeTca celiyac Sompuioe 3Hayenne. Mccnego- 
Hua A. H. Cryqutcxoro u ero corpyquuKos (') moKasanu, 4TO KaxKJOlI cTa- 
H pa3BHTHA MBIIMeCYHOrO BOJOKHA COOTBeTCTBYeT ONpeseseHHOe cocTOsHHe 
PBHO-MbIUeTHBIX cBAseH. [Ip TeHepBalMH MBI, KAaK MW JeHepBalluH Apyrux 
TaHOB, pereHepalluaA MpPOHCXOAuT, HO OHA KpaliHe HecoBepemeHHa. YcTaHoB- 
HO, 4TO CYIeCTBOBaHHe XPOHHYeCKHX, He3axKHBAaIOUlHX PaH H A3B B OOlIb- 
AHCTBe CJIyYaeB CBA3AHO C HapyleHHeM HepBHOL TpocduKn. 

Se TOBpeXJCHHOM POTOBHUbI NWOCBAMeHa OONbUAaA WHTepaTypa 
| ul 

|B wacTosmem MWccieqoBaHHn Opilia NocTaBseHa 3ajjaua H3yYHTb BOCCTaHOBH- 
JIbHbIe TIpPOUecchl B TKAHH POTOBHIIbI rasa B CBA3H C pereHepalueli ee HepB- 
IX BoNOKOH. IIpeqnaraemoe onucaHHe He MpeTeHAyeT Ha NOMHOTY, MOCKOJIbKY 
IM€CTBCHHO HOBBIX JeTaslel pereHepalHOHHOrO Mporecca HaMH He OOHapyxKeHo. 
laa HCCIeFOBAHHA 3aKIOUaeTCH B TOM, UTOObI COMOCTABHTb TeYeHHe 3a2%KHB- 
‘HAA MPOHMKAalolleH paHbl B POroBHlle C KapTHHOM pereHepallHH HepBHBIX 
IOKOH, C UeJIbIO OMpefeeHHA XapakTepa B3aHMOCBA3H STHX MPOLeccos. 
~—O6OnekT u MeTOQ. MeccneqoBanne Opii0 npoBeyeHo Ha 70 OebIX KpbI- 
xX B Bospacte 2—3 mecauesB. Ilepex onepalnel Jud pacuiMpeHuA 3payKOBoro 
BepcTHA B ryla3 3aKalbiBasM aTponuH. B kayecTBe HapKO3a MNpHMeHAJIU 
up. Onepalluto IpousBO,UIH NOW OHHOKYIApHOH Wynon. Pas PukKcupoBasu Cc 
)MOIMLbIO MHHIeTa HM B WeHTpe POFOBHIUbI KOMbeHOM fevlaIM MPOKOJI, B KO- 
Pb BBOMIH OfHY OpaHty asHbiX HOMKHHIL UW INHMKOM BbIpesaJH 
saJIbHOe OTBepcTHe pa3smMepom 1,9—2,5 mM. [masa SHYKJIeHpOBaIH B pa3Hble 
OKH. DuKcalua w#uyKOcTHIO LleHkepa u 12% HeliTpabHbIM OpMasIHHOM. 
KpacKka a30KapMHHOM c fOKpacKoH no Masopu Mu TOTaIbHad HMMpernaluA 
:peO6pom 10 meToyxy BusapuoscKoro — I'poc. 


IKCNePHYMeEHTAALHBE Th al HSH bie 


BoccTaHOBHUTe€ATbHbE Tpomecchle B pOroBu4Hok 
K aH. Kak TOubKO B poroBulle CesaHO CKBO3HOe OTBepCTHe, OHO TOTYAC 
OJIHACTCA 2KHAKOCTHIO Mepeyueli Kamepbl. Uepes 1—2 uaca Oe0K cBepTbl- 
\eTca H B OTBepcTuH OOpasyetcn :pHOpHHOBad mpoOKa. C KpaeB paHbl HauH- 
1eTCH HaMO3aHve SIMTeIMA, KOTOPOe 3aKaHYHBaeTCA K KOHILy N€pBbIxX CYTOK,. 
SPOBUILA TepACT BOKPy? paHbl CBOIO NpospayHocTb. Ha rucTomorMyeckHx Mpe- 
ipaTax vepes 3 AHA Woce ONepalHH BUAHAa Cuefyloulad KapTHHa (puc. 1). 
FAHY 3ALIOJIHACT TMOHOCTbIO STMUTeM3HpOBaHHad (buOpuHoBas NpoOKa. OnH- 
Mi Ha rpaHuue patbl yTOuMeH 3a CueT OOMMbHOrO PaSMHOMKCHHA KJIeTOK 
13aJIbHOrO MH cpefHero cl0eB. KieTKH 3THX CO€B MpHHHMAaIoT KyOnuecKyoO H 
;AJIbHYIO (POPMY; YBEMUCHbI PasMepbI KJIeETOK B MOBEpXHOCTHOM CJIOe. B KuJlet- 
1x OasaJIbHOrO H CpeHero cl0eB YaCTO BCTpewaloTcA Apa, MevAMNecA AaMH- 
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TOTHYECKH, pexe HaGOJaloTCA KapTHHbI MUTO3a. BeTpevaiorcd MHOFOsepHbIe 
KJIeTKH. OqHakO Hapsyly C IpH8HakaMV PasMHOXKeHUA B NOBEPXHOCTHBIX CJIOAX, 
oco6eHHO Ha Kpaio pereHepaTa, MOKHO HaOsIOJaTb ABJICHHA NMKHO3A, KapHo 
s1u3Hca MW BaKyOM3alMH MpOTOMIasMbl KeTOK. Bo BceX COAX KJeCTOK STMT 
JIMA, BIVIOTh JO MOBEPXHOCTHDIX, OTUCTIMBO BbIPaXXCHbI MEXKKJETOUHBIE MO 
CTHKH. Cpequ SmUTeMMabHbIX KJIETOK MOMKHO MHOra BCTPeTHTb JICHKOMUMTHI 
B psxye ect smuTemuli qaeT BEIPOCTEI B (HOpHHOByIO MpooKy. 

XapakTepHble H3MeHEHHA HaOJIOMalOTCA B OCHOBHOM BelI[eCTBe POroBHUEl 
Ha Kpaio panbl. CoeqMHUTeIbHad TKaHb Pe3KO OTeCYHA, KOJIJIareCHOBbIC BOJIOKHa 
pasOyxaioT, (uOpHApHOcTh ucuesaeT. BO MHOFHX MeCTaX MexK]y WlacTHH: 
KaMH OCHOBHOFO BeUIeCTBa OOpasylOTCA BaKYOJIM, 3aNOJIHCHHbIe JIEHKOUMTAaMy, 
PoroBu4uHble KJeTKH TepsAIOT OTpOcTKH, OKpyrisiorca. I]poronmasmMa MpHHE 
MaeT Oojlee cBeTIyIO OKpacky. Siqpa MoyBepraioTca. H3uCy HIM NMKHOSY. 
BerpeuarioTca poroBH4uuble KJIeTKH C UpH3HakaMH JeJIeHus. 

Kpaa jlecuemeroBol MeMOpaHbI Ha MeCTe TpaBMbl 3afHyTbl BHYTPb PaHbl. 
B 9ToT mepHoq Ha Kpaio TpaBMbI HaOwNOJaloTCA MpomMpepaTHBHble ABIICHA 
B SHOTeIUM. DHAOTeMIMAbHbIe KJIETKH CKalJIMBaloTCH Ha KpalO JeECIlEMeTOBOK 
MeMOpaHbI, HO Ha (pHOpHHOBy1o MpoOKy eme He Hallovsaror. . 

@uOpHH B paHe MMEET BOJIOKHUCTY1O CTpyKTYypy, IpHyem oOmee HallpaBenne 
BOJIOKOH (HOpHHa COOTBETCTBYeT HAallpaBJICHHIO KOJIIareHOBbIX BOJIOKOH TKaHi 
POroBHIbl, ITO BepOATHO OOBACHAeTCA WeHCTBHeEM CHI Hallps»KeHHA. B cdudpu 
HOBOH TpoOKe Macca JICEHKOMMTOB, BbICeJIMBLIMXCA H3 KPOBCHOCHBIX COCYJOB. 

Ha 5—6 jJleHb BO BC€X TKAHAX POFOBHUbI HapAy C ereHepaTHBHbIMU ABJIe- 
HHAMH y2Ke ACHO BbIPaKeHbI IpOsMdepaTHBHO-BOCCTAHOBHTEJIbHbIe  TIPOLMeCcbl. 
OMUTeIHH PABHOMePHbIM IlaCTOM MOKpbIBaeT BCIO NOBepXHOCThb paul. I]pasya, 
B HEM ele HECKOJIbKO OOJIbLIe YEM B HOPMe KJICTOUHDIX CJIOCB HW ACHO BbIPAaKeHbI 
MeXKKJIETOUHbIe MpocTpancTBa. Muorga snuTeHabHbIl WylacT OTXOMUT OT HAKE- 
JIeKaMeH TKAHH, TO OODACHAETCA OTCYTCTBHeM BoyMeHOBOH MeMOpaHbl. B no 
BePXHOCTHBIX CJIOAX SIHTeIHA BCTpeyaioTCA BakyOJH. 

Ilo Kpato pyOuWa 3aMeTHbI JeruypaTalua MW yIIOTHeHHe COeAHHHTeIbHOK 
TKaHH, NosBseHve PUOpHIApHOcTH. MakpockonHyeckH 9TO BbIPaKaeTcHA B IpO- 
CBeTJICHHH pOroBHubl. OxpyraiuBuimeca cbHOpoOmacThl JemaTcA HM MpoHuKaloT 
B (HOpuHHOBy!IO NpoOky, rye BOSHHKaeT OCHOBHOe BemecTBO. Mp Ha6miojaln 
OOOCOOJIEHHE JHJOTEIHAJIbHBIX KJIETOK M BHEPeHHe HX B PaHeBOl KaHaJ. Y Hac 
€CTb OCHOBaHHe [ipefmolaraTb, 4TO MOCMeHHe TakXKe IIPHHHMaIOT yuacTHe 
B OOpasOBaHHH OCHOBHOrO BelllecTBa pereHeparta. "a 

O6.1acTb pereHepaTa OO“bHO HH(MIbTpUpoBaHa seHKOWMTAMH. 

OufoTenuat K 5—7 HI CMOWIb NOKPbIBaeT HWKHIOIO MOBEPXHOCTS pereHe- 
pata. OTOT (bakT uMeeT JIA JambHemero xoqa Mpomecca perenepalHH Bax- 
Hoe 3Hayenue. Ec B CHuIy KaKHX-JIMOO MpHYHH SHAOTeIMM He M30IMpyeT MO- 
JIOMYIo COCHHHTCJIbHYIO TKaHb OT HeNOCpeACTBEHHOrO BJIMAHMA  2XUKOCTH 
MepeqHeH KaMepbl, MpPOlecc CHJIbHO OCMOMKHACTCA, KJICTOUHBIC SJIEMEHTBI poro- 
BUUbI HAYHHAIOT OOWJbHO NpomuepupoOBaTb B MepeHIOIO Kamepy rasa, oOpa- 
3ya 1HOO HeOONbUION TaxK paspocuuelica TKAHH, M60 «MIBapTy» OrTpoMHOf mom- 
HocTH. IJoqoOupre mpoueccs: no_po6uo onucanpr 9. O. JIesKoesoit (14). 

Ha puc. 2 mpegcraBeno MuKpodoro porosnupl uepes 10 que mMocue onepa- 
HH. Ha MecTe TpaBMbI y2xKe C(pOpMHPOBaJINCb BCe COM POTOBHILI: SmHTeNHI, 
COCAMHUTeIbHaA TKaHb, SHOTeIMH. OHakO OOHAHE KJICETOUHDIX 9JIeMCHTOB, 
PHIXIOC KOJWIArCHOBOE BeH{eCCTBO Pe3KO BBbIJeIMIOT pereHepaT cpeH OKpy2Kal0- 
meH TKaHH. B HeKOTOppIxX MecTax elle ACHO BHAHbI ABIeHHA qerenepanuu: 
BakyONM B KJI€TKAX SIMTeIMA M BCOC#AMHUTeIbHOM TKAHM, NHKHO3 M JIM3HC Aep 
OTJ@JIbHBIX KJICTOK. . 

C 10 qua HayMHaeTca 8anycTeBaHHe KpOBeHOCHBIX COcy]OB, BpOCHIHx B pO- 
ropuly H3 JuMOa. IIpocserst ux ciaqaorea, KMeTKH 9HJOTeJIUA, oOpa3yromne - 
HX CTEHKY, TepAIOTCH Cpe PuOpoOnacToB. ITT mporecc 3akaHuuBaetca OObI- 
uHO Ha 15—20 jenb. . | 

K 30 yuio perenepaT ye MaJlO OTMMYAaeTCA OT OKpyxalomeli Tkanu. OH 
TOJIbKO H€CKOJIBKO TOHBIIC H B HeM OOJIbIe POroBHYHbIX KeTOK. IIpu IOBepX~ — 
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Azan. Muxpototo. 


Ilenkep, 
le OO. 20 


O 


a Ha 3 JeHb Mocle onepalHuH. 
K 


Puce. 1. Porosuy 


Poropuna Ha 10 Jenb mocae onepanun. Henkep Asan. 


Puce, 2. 


Muxpooto, Ox. 7, 06. 20 x 


No 1, TeExonosa 


MAH. re (14. 


THOM OCMOTPe 2XKHBOFO Pyiasa OOaCTb perenepaTa Takasi Ke Mpospauiiad, KaK 
Kpy2karolad erO TKaHb. YBeJIMYeEHHOe KOJIMYeCTBO KJIETOUHBIX 3JIeEMeCHTOB 
OlacTH TpaBMbl COXpaHAetTca y KpbIC WO 5-ro mecslla. $ 

PereHepauux HeEPBHEX BONOKOH. Msyyenue ToTabHo 
PerHMpOBaHHOH POroBHlbl NOSBOMIMIO OOHApyXKUTb H3MeHeHHA B HeEPBHBIX 
okHax. Ha 3 feHb nocne onepanun BOM3H paHBI poroBHlts! ACHO BbIpaxKeH 
o HEPBHBIX BOJIOKOHEL rylyOoKorO H NoBepxHocTHoro cnvieTteHuli. Ho un 


BHBIC BOJIOKOHNAa, MaJIeKO PaCHONOKeHHbI€ OT MeCTa TpaBMBI, HaxoyaTca 
SBOSOY2KIICHHOM» COcTOs- ‘ 
. OTO BbIPaKaeTca B M0- 
M€HHOM WIM NOHWKeEHHOL 
CHTOPUIHH, pasBOOKHe- 
1 HeEKOTOpBIX HelipopuG- 
II, MOABJICHHH BapHKoOs- 
X yTommeHHi. HyxHo 
[€THTb, TO OTaIeHHO 
MOJIOXKCHHBIE +MAKOTHBIC 
BHBIe€ BOJIOKHAa Oovlee UYB- 
HTeJIbHbI K NOBPexKCHHIO, 
Oe€3MAKOTHBI€, MpOxo- { 
we B TeX Ke CTBONIMKAaX. — 
‘Ha 8 cyTKu Hapanyc Je- 
e€paTHBHBIMH MpomeccaMHu 
© ACHO BHAHbI IIpH3HakKH 
eHepalluu. Kpymupre 
)BHBIC CTBOJIHKH Ha Kpato 
IbI PaSBOJIOKHAIOTCA. TOH- 
> O€3MAKOTHBI€ HEPBHbIe 
{OKOHIWa 9THX CTBOJIHKOB 
‘TYT B Pa3HbIX HalipaBue- 
ix. IIpu 3Tom Goupuiasa 
“acTb OCTaeTCA B TKaHH > Geers RS 
‘OBHIIEI, OKpyxKaouleli = = gs == f 
ty. OjHakO MOXxXHO BH- 
b KaK OTACJIBHBIC BOJIO- pyc, 3. 12 Jeb nocne onepayun. V36errounpiii pocr 
ia BHeAPAOTCA B py6- HePBHOPO BOOKHa. DopMaHH, cepeOpeHue no Buamp- 
: IO TKaHb. B otTmnuue woBpcKomy — Ipoc. Ox. 7, 06. 20 X 
IIPAMOJIMHEHHOrO) §=6xoya 
)/BHBIX BOJIOKOH B HOPMaJIbHOM poroBule, B pyOUeBOli TKAHH XO HX U3BH- 
T, UTO OOBACHACTCA, BEPOATHO, pbIXNOH cyOcTaHyHeH perenepata. Heps- 
2 BOJIOKOHMa, pacTymiHe H3 TpaBMHpOBaHHOrO CTBOJIMKa BO BCe CTOPOHEI, 
\HUMBAaIOTCA HeOOJIbIIMMH YyTOJIMCHHAMH. 
Ha 10—12 yeHb mpouecc pereHepallHH BbIpaxKeH Oosee OTUeTIMBO, XOTA 
-PJle ElLe MOXKHO BUJeTh paciiaflaoujueca BoNOKOHILAa. Ha MectTe TpaBMbI Kpyl- 
X HePBHbIX CTBOJIMKOB BCTpeualoTcA HHOra KapTHHbI H3ObITOUHOrO pocta. 
XOMY paspacTaiouluxcA BO BCe CTOPOHbI HEPBHbIX BOJIOKOHEL MW Ha HX KOHIAaX 
AZYIOTCA HAIVJIbIBLI HIM WwlacCTHHKH pocta (puc. 3). SBueHHaA u36pnITOUHOrO 
Ta He€PBHbIX BOJIOKOH Ha Kpalo pereHepaTa OObACHAIOTCA, MOBHAMMOMY, 
OXKHCHUAMH B BOCCTAHOBHTeJIbHOM TIpomecce TKaHH POroBHIIbl. 
K 20—80 qHIO TKaHb pereHepaTa IpOHH3aHa MHOFOUHCJICHHbIMH TOHKHMH 
BHBIMH BOJIOKOHILAMH, KOTOpble OOpasyioT B He MeIKOMeTIMCTyIO ceTb. Ha 
BbIX CTAMAX pereHepallWH HEPBHBIX BOJIOKOHEL, OoONbUIe B MOBepXHOCTHbIX 
AX HOBOOOpasOBaHHO TKAHH, TO3Hee 2%Ke OHH paciipeyemaloTCA PaBHOMepHO 
BCeH TOJIMME PereHepaTa, OTCJIbHbIeC BOJIOKOHILA IPOHHKAIOT 3a peep! pyo- 
OM TKAHM H BCTYMAatoT B COCTAB HMCIOWUXCA TAM HEPBHbIX MydKoB. Ho Jame 
2 MeCAILy CUle HET AHACTOMO3OB, IIPOXOMALLAX Yepes perenepaT Mexyy Kpyl- 
(HM HepBHbIMH CTBOJIMKaMH BepXHeli HW HYKHECH MOJIOBMHbI POroBHbl. OKOH- 
€JIbHOG BOCCTAHOBJICEHHe He€pBHOM CeTH MpOHCXOAUT TObKO Ha 5 MeCcaAI’ 
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Urak, mpouecc BOccTaHOBJICHHA TKAHM POrOBHIbl H e€ HHHEPBaHH Ipoxo 
WMT clepyromive ueTpIpe stama: 
1. Cpasy 2»xe mocne\TpaBMpl jetbeKT 3aKpbiBaeTca :buOpHHOBOH MpoOKol, 
2. B nepBple sacbI Moce NOBpexfeHHA Ha4dHHaeTCA HallowsaHHve SIMTeIMA 
OT KpaeB paubl Ha cbuOpuHOBy10 mpoOxy. K Kony NepBbIx CyTOK Mpoucxoyur 
CMbIKaHHe ero kpaeB. B 3TO Ke BPCEMA B POFOBHILy BPaCTalOT KPOBCHOCHBIe CO- 
cy pl. 
3. C 5 ,HA HaunHaeTCA HapacTaHHe SHAOTeIHAaIbHbIX KJIETOK Ha PaHeByo 
moBepxHocTb. B muOpHHOBOH mpoOKe NOABMAIOTCA KJIETOUHbIC 9JIEMEHTHI. Pere: 
HepaT y2Ke OOWIbHO CHaOKeH KalHJIJIAPHOW CeTbIO. 
4. C 10 qua HauMHaeTCA 3alycTeBaHve KPOBeHOCHBIX COCYOB HM BpacTaHHe 
B pereHepaT HepBHbIX BOOKOH. IIpoucxoguT AuddpepeHuupoBka COeEAHHHTEIbHON | 
TKaHH, OOpa3s0BaHHe KOJIJIareHOBbIX BOJIOKOH. 
AnasIM3upyaA JaHHbIe TO pereHepallwH TKAaHH POroBHIbl MH HEPBHbIX 93JIe- 
MEHTOB Tl0CJie MCXAHHYeECKOM TpaBMbI, MbI IPpHXOJMM K CJIeYIOU[HM BbIBOaM: | 
1) Ileppnre crayquu pereHepaluu TKAaHH — STIMTeNH38alWA WU BHepeHHe KJie- 
TOUHBIX SJIEMEHTOB B (PHOpHHOBylo NpoOKy — MpoxogAT 6e3 NpAMOrO yuacTHa | 
HepBHBIX BOJOKOH. Ha 9TOoM cTaqMH B MMTaHHM pereHepaTa IIpHHMMAaIOT Hen0- 
CpeCTBeHHOe yYaCTHe KPOBeEHOCHBIe COCYybI, BpacTaloujHe CO CTOPOHbI HMO, 


K 9STOMy BpeMeHH He MeCTe TpaBMbI OOpa3yIOTCA OCHOBHBIE CJIOH POroBHIIbl; 
STIMTeNMH, OCHOBHOe BellecTBO, 9HAOTemHM. Mer AuddepeHHpoBKa coeqHHE- 
TeJIBHOTKAHHbIX 3JIEMCHTOB. 

OcHOBbIBAACh Ha H3JIOXKCHHbIX JAHHbIX, MOMKHO JOMYCTUTb, YTO IA Wudde- | 
PeHI[MPOBKH TKaHM POFOBHUbI HEOOXOAUMO HeNOCpefCTBeHHOe yUaCcTHe HepBHOL 
CHCTEMBI. 


Tloctynusto 
3 VI 1956 
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Aoksann Aranemun Hayr CCCP 
1956. Tom 111, NM 14 


P PH3HOJOLH A 
ee See 
KHPMHYHNKOB, uaexn-Koppecnonjent AH CCCP A. H. CBETOBHJOB u A. C. TPOLWHH 


S4EHHE KAPIIA PAQHOAKTHBHbIMH H30TONAMH 0CooPA 
M KAJIbUMS 


ak NOKa3aH OMNbITbl C MeyeHHem rynuit (Lebistes reticulatus (Peters)) 
aKTHBHBIM KaJIbIMeM TIpH MOMeNeHHH pbIO B pacTBop Ca*°Cl, payuoax- 
OCTh MX OKa3bIBaeTCH SHAYHTeIbHO Ooee BBICOKOI, 4YeM pH KOpMJeHHu 
OaKTHBHBIMH JapHuAMH H IuKJomamn (!). Y KapllOB YCBOeHHe HeOoprannye- 


X Cole KalbUMA HW Pocopa u3 BOYbI HAeT TaKxKe BECbMa HHTeHCHBHO (3s: 2) 
Manupim Max-Kea, Ty- 


oHa, Kpoysuana u Ilayaa 

He MeHee 75% Ca, Ha- y 
JIMBarouleroca = =B Tee 
yULHX MaJIbKOB (Open, 
moulaeTcA Yepes *KAadpbI 
(omy. B o3epax c 6oupb- 
i 2KECTKOCTHIO BOJbI Ma- 
0TaA KOpiomKka (Hypo- 
sus Olidus) coqepxKuT 3Ha- 
CNbHO GOODING KaJIb- 
: (°). OuepugqHO, y KOcTH- 
X ppi6 MpoHHKHOBeHHe 
[@PaJIbHbIX BeIeCTB H3 
bI yepes 2KaOpbI H KOKy 
KUT BaXKHbIM MCTOUHH- 
| O6ecneyeHHA pacTymero 0 20 IO 4 50 yae. 
AHH3Ma MHHEpaIbHbIMH pyc, 1, Tocrynnenue P%2 B pasmmunbie opranbl Kapmios. 
(HHCHHAMM: KaJIbuuA H J — xadpp, 2 — nmaBHuKku, 3 —cepaue, 4 — neyeHb, 
(opa, mocTynarouux c 9 — Maapatembublli nysbipb, 6 — mo3sBo“ku, 7 — MbIUDbI 
leH, OKa3bIBaeTca HeJO- 
rOuHO. 
B cormacuu c Kporom (°) Mpl cuHTaeM, UTO y pbIO HeMOcpeCTBeHHbIii HOHHBIM 
€H C OKpyxKatwomeli cpesoH coBepliaeTca B OCHOBHOM Yepes 2KaOppl. Kak 
asana WM. A. llexauosa (%), o6MeH NpoHcxoqUT Tak2Ke*H TIPAMO Yepes KOXy. 
isanuve [. C. Kap3uuxuua (’) u VW. A. [[exanopoit (8) Ha o4eHb cra60e ycBo- 
e (octopa 3 BOJbI MaIbKaMM OceTpa IpescTaBsAeT OOMbIUOH HHTepec, HO 
eT JONOMHUTEIbHOM MpOBePKH, Tak Kak y KOCTHCTbIX pbIO, KaK MbI BHHM, 
A (poctopa HW KaJIbllu, PACTBOPeCHHbIe B BOJe, HCHOMb3YIOTCA BECbMa HHTeH- 
40. 
1auuHad ONbITbI C MCYCHHEM MaJIbKOB MH rOMOBHKOB Kapila, Mbl OCTAHOBHJIHCb 
MapKUpOBKe pbiO MyTeM MOMeICHHA HX B BaHHbI C paWOaKTHBHBbIM PacTBO- 
. Metoybl Tako MapKupoBKH Oplimu paspaOoTaHbl paHee JIA pblOla u We- 
(9,10), I]popepka pacTBOpoB c pa3HOl aKTHBHOCTbIO (OT 0,1 go 3 MK/JI) I10- 
Jia, UTO HavOONee YROOHKIM ABJIACTCH PacTBOP C YJ@bHOH payMOakKTHBHO- 
0 B I1—2 mx/n. B pacTBopax MeHbUIei aKTHBHOCTH Npuxo,usOCb BbIep- 
aTb pblO Oroe Bpemsa, WO 24 uacos. [pH akTHBHOCTH, paBHolt 1—2 Mk, 
‘aTOUHA BbINepxKKa, He MpeBwlaromjan 2 aca. 
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IIpu momemenHu rogOBHkOB Kapla_ BecOM B 20—40 r B pacrop MazHP*0, | 
c KOHUeHTparHelt cbocibopa OKoNO 0,7 mr% M yesbHOH aKkTHBHOCTbIO | Mk/s 
6bINO OOHAPY2KeHO, ATO PauOaKTHBHBIM Poc*op normoujaeTcA B MepByto ouepel 
HapyXHbIMH WacTAMM Tela pblO (KaOpbl, YeUys, IIaBHHKH), B TOCJI€HION 
ovepeyb — KOCTAMM M MbiluMamM (prc. 1), [lo ckopocTH mMorwonkeHHA (pocpope 
= HaMeyaeTca CJeAYIOULHH PAR 
OpraHoB: KaOpbl>IvlaBHE, 
KH >cepyue>MeveHb > tla. 
BaTeJIbHbIA Iy3bIpb >nNo- 
3BOHKM>MbIuUbI. J]it BbI- 
YMCJICHHA =CKOpOCTH TOrJ0- 
meHua Oblia onpeyesena | 
AKTHBHOCTb 0,1 MI pacTBO- 
pa NasHP*Q,, oKasaBilas— | 
ca papnort 624000 umn/MuH, | 
Orcroga 891 musa. umn/MuH, 
COOTBeETCTByeT OKOO | MP 
doccbopa. Cpeyquaa wacoBaw 
Puc. 2. Cag paquoakrupnocrn opranog Kaprios, Meyensix CKOPOCTb MorJIOMleHHA (hoe 
P22, ip coxepxkaHHH B HepaqHoakTHBHOH Bose. 1 — ue- tpopa 3a 6 yacoB coyepxka- 
mys, 2— >xa6ppl, 3 — naaBHuKu, 4 — cepque, 5—me- Hn pblO B pacTBOpe COCTaBH= 
ueHb, 6 — IlO3BOHKH, 7 — CKeJICTHbIe MbIILIBbI gla qa 2KaOp 28 mr na | KP 
cyx. Beca, quia Mp 1,1] Mr 
Ha 1 Kr cyx. Beca, T. e. B 25 pa3 Menbiue. Hayo OTMeTHTb, YTO HaKOMeHHe 
pagqMoakTuBHoro tbocopa B OpraHaX Kapa sBHsOCh Pe3SyJbTATOM HE TOKO | 
o6mena cbcoopa opraHos Ha P*? cpegpl. YBemMYeHHe KOJIMYeCTBa 9TOTO 3/1 | 
MeHTa B Tele pbIO MpOHCXOAMT Tak2Ke . | 
BCJIEACTBHe UX COJepxKaHHA B pacTBOpe 
C NOBbILMCHHOM KOHIEHTpalvel pocopa. Tlornomenne pagnoakTHBHOrO Kasbiis 
Cnay paqWOakTHBHOCTH mocyje e- Pa3JHYHBIMH OpraHaMH KaplioB H3 pacTBOpa 
peBoja roqOBaJIbIX KapNOB H3 pacTBopa 


ey a 
Ss 8) SS. 


S$ 


Toc. umn. 6 mun Ha 12 Cyxoeo Geca 


0 5 10 15 20 cumok 


Ta6Ouuna 1 


NasHP#2O,, B KOTOpOM OHH HaxoOjH- = Es 258 
JIMCb 6 4aCOB, B mpoTouHy1o Hepavoak- = ae |) oem 
THBHYIO. BOy Mpoucxo_quu BHayaue a. | 23 |\0oam 
oueHb OBbICTpO, 3aTeM 3aMejIAsICH Haspanue.orane? | oh cane aa 
(puc. 2). Jlonpure Bcero paquoaKTHB- oe | ze | gee 
HbIf doctbop coxpaHsxeTcH B KOCTAX U su | a c| Sue 
yelye, Obicrpee BCerO HCuesaeT U3 Cep]- vB: eS: | Came 
ya, nevenvw uw mpm. Tlaqenue payno- 
AKTHBHOCTH Opranos ConepEe ee eer fate 8054.1. 659 haem 
HyTpeHuHe Opranbi| 156,7}| 41,4 On 
pee, UM pH Hamw4MH OMHOrO eCTeCT- Yemys 81/9| 0.6 | 0.4 
BeHHOro pacnaya P?*, [IpwunuHonw sTo-  [lnasnuKxu 72,3| 055.71 Oe 
TO, BUAMMO, aBaaetca OOMeH cpoctopa Koctu xabeprow | 42,5] 0,3 | 0,2 
Tena pbiO Ha cbocop, nocrynaomnii us yo 4551 4°5 ) ae 
cpeqbl. B nepBoe Bpema MOrJIO TIpOwC-  Cxenerubie MBIMNBI 5,9 0,04 0,03 


XOJMTb HU YMCHbINeCHHe KOHICHTpalHnn 
tboccpopa B pbiGax BcleqCTBHe HX TepeBoya B BOy C MaJIbIM KOJMUeCTBOM (poc— 
(bopa, B YaCTHOCTH MOr MpOHCXO_NTh OOMeH oOpTodoctaTa Ha Apyrue 
AHHOHBI. . 
IIpv Bpijep2kuBaHHuvH TrOOBUKOB Kapnia B TeyeHve | 4. 30 MUH. B pacTBOpe 
Ca*°Cls c KOHeHTpamneli Ca oxon0 14 mr% u aKTuBHOcTHIO 1,6 MxK/s B OpraHax 
Kapila TakxKe ObICTpO HakallIHBaeTCA PaMOaKTHBHbIM Kabul WM TaK»Ke Ha- 
KOMJICHHe HAeT B pasHbIX OpraHax C HeOAMHAKOBOM cKOpocThIO (Tab. 1). Yan- 
TbIBad, UTO 1 MJ STOO pacTBOpa HMeeT AKTHBHOCTb, paBHyro 200 000 umm/MuH., 
MbI BbIUHCIMIH YacOByIO CKOpOcTb NocTynseHHa Ca*® B pa3qMUHbIe OpraHbl. — 
PasHula MexK]y HAMM Oka3asiacb ene 6oubuie, YeM BOMbITax c P®?, CxoqHyw 
B OOWMX YepTax KapTHHYy pacnpegenenua Ca*> no opranam Kapnos jaeT Boro- 
aBjeHcKan (12), 
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isyuenue craja paquoakTHBHOCTH B OTHOMeHHU Ca® MIpOBOAHNOCb Ha MaJIb- 
Kaplia, NOMeYeHHBIX paj|HOaKTHBHbIM KaJIbIMeM HM BbIPal|MBaeMbIX B Ipyjax. 
‘O OBO TOMeyeHO: . 

) B Pomme (Jlenuurpagckas 060.) B mone 1954 r., 3000 manpKop cpeqHuM 
M 92 mr (or 10 go 2500 mr). Axrusnocth pacrsopa 2 mx/a, BbIJepKKa 
45M. 

j 

) Tam xe B mone 1955 r., 400 manpKoB cpequum Becom 500 mr u 250 Masb- 
BeCOM 110 200 mr, AKTHBHOCTB pacrBopa 2 mx/s, BpIqepxKKa 1 ¥, 30 Mun. 

‘) B Saspicoune (Hosropojc- « 


061.) B mone 1954 r., 9000 § °F if 
>KOB cpeyHum Becom oK. 140 2 
\KTHBHOcTbpacTBopa2,5MK/J, & 
2pxkKa | yac. ~ 40 

da puc. 3 u 4 noKa3aHo u3mMe- & 

i@ paquoakTuBuocTH M0 or- LZ 
SHBIM OpraHaM H 10 pplOe B §& 

1M Ha Wpots»KeHHH 300 Heli et 


ie MeyeHua Ca*>, MeyumenHee 90 100 150 + 200 ~—250 cymok 


O NPOWCXOfMT clay paqWOaKk- pyc, 3. Cnax panuoaKruBnocrn opraHoB Kaprios,. 
(OCTH B KOCTAX, OYeCHb ObI- meyennpix Ca*, npn nx BbIPalluBaHHH B mmpyax 
> — B MATKHX TKaHAX. Uepe3 (Ponma, 1954 u 1955 rr.). / — naaBuuxu, 2 — 
Waa Han6opuee KONMUecTBO UeHYS, 3 — us — x*a6pbl, 5 —BHYyTpeH- 
d coxpanserca B. 1O3BOHKax, HHE OpraHbl, — CK@JICTHbIC MBILMITbI 
BHHKax WU yellrye, OTIHUHTb 
2HBIX PbIO OT HEMeCYCHEIX MOXKHO Yepes Fo NOCMe MapKHPOBKH IyTemM po- 
<H Ha paj[MOaKTHBHOCTb OTPe3aHHbIX HW MPHKJICCHHbIX Ha IPeMeTHOE CTEKJIO 
BHHKOB, uepes 1,5 roa —- NyTeM aHaJIH3a 30JIbI MOCNe CKHTAaHHA KOCTEeM. 
WOaKTHBHOCTb BCe pbIObl YMeHbINAaeTCA BaHYae C OONbIIOH CKOpOCTHO. 
. IlocreneHHO 3TO YMeHbIIeHHe 3a- 
MeJJIACTCA, HO IPOHCXOUT BCe KE 
OpicTpee, UeM CIM Obl clay, payuo- 
AKTHBHOCTH COBepilaJica TOJIbKO 
3a CUeT OJHOFO eCTeECTBEHHOrO pac- 
maga Ca*®. OueBuyqHo, mponcxo- 
WMT 3aMeHa KaJIbuuA, Haxojaue- 
rocah B Tele pblObl, Ha KaJIbuul 
cpeybl. OTH WaHHbIe MpoOTHBOpe- 
yaT coooOmeHiam (7,8,'4) 0 croHKoM 
COXpaHeHHW KaJIbIHA B Tee Me- 
4, Ymenbmenne o6meli paquoaxtusnoctu kap- YCHbIX pbiO. 
‘MeveHHbIX Ca**, py MX BbIpaulHBaHHH B Mpy- TuaTeJIbHO IIpOBeJ[eHHbIe OTIbI- 
(Ponta, Sappicoube, 1954 u 1955 rr.)./— Thr coBmMecTHoro BbIpallLUBaHHA 
9K, MeveHble B Pomme, 2— MabKH, MCYCHBIE ywayeyprx 4 KOHTPOJbHBIX, Hemeue- 
BbIcOube, 5, 4 — omKuaeMble KPHBble pallHo- 
BHOCTH IPH HauM4HH OfHOro ectecrBenHoro HbIX, MaJIbKOB Kaplia B ABYX MIPy- 
pacnaga Cats jax B Ponte m0ka3aJIH, UTO 10 BbI- 
2%KHBaeMOCTH H TO CKOpOcTH pocta 
payuoakTHBHble H HepayuOaKTHB- 
pblObl He OTMMYaIOTCA Apyr oT Apyra (TaOu. 2). STH Wanuple, BMecTe Cc MOWY- 
0% B. OMBbITAX BbICOKOM PbIOONpOAYKTHBHOCTHIO MpyoB (830—340 xr/ra 
JOOaBOUHOrO KOPMJICHHA), XOPOWIHM TEMIIOM pOCTa MH He3HaUHTeJIbHBIMH OT- 
amu 3a seTO (8,75% u 15,4% To AByM IIpyaM) MO3BOUAIOT yTBep2xKaTb, YTO 
eHHe pblIO B pacTBOpe aKTHBHOCTHIO B 2 Mr/J He NOBAMAJIO CKONbKO-HHOY Ab 
eCTBCHHO Ha KH3HECHOCOOHOCTb MaJIbKOB Kapmia. Pasyenenne paquoakTHuB- 
(MW KOHTPOJIbHBIX PbIO IPOH3BOAMJIOCh NyTeM HCCeLOBAaHHA Ha payWuOakTHB- 
Tb XBOCTOBOrO waBHHKa KaxKOrO MpOBepxAeMOro SK3EMIVIApa. 
[IpopeyenHoe pu yuacruu IJ. A. Kopxxyera ucceqoBaHve KpoBH CeroueT- 
(B Bospacte 4,5 Mec.) He MO3BONHIO OOHAapy2KUTb Y MCYeHBIX pbIO KaAKHX- 
O CBHFOB B OOieM OObeEME KPOBH, KOMMUECTBE SPHTPOMMTOB WH reMorJioOuHa. 
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| 30 100 150 200 250 cymok 


TakuM OOpa30M, MOcTaBJIeHHbI€ HAMM OMBITHI! MOKasaIHd, TO Y Kapnos 
Kak 4 rym (+) 301bHbIe 9eMeHTbI (P, Ca) MoryT yCBavBaTbCA HEMOCpeCTBeHE 
M3 OKpy2xKaromeli BOAHOIt cpegpI. Ilocrynmenue P u Ca npoucxoqUT riaBHEIM 
pasom uepes 2xaOppl. ; 

Y pacTyuWjuxX KaplOB NpOWCXOAUT He TOKO. HaKOMJICHHe, HO HM MOCTOAHHBL 
OOMe€H MHHEpaJIbHbIX BeLIECTB, BbIJeIeHHe Poc*opa H KaJIbIMA B BOY M MOrso- 
UJeHHe 9THX 3JIEMEHTOB H3 BOJbI H 3 MMI. | 

JlerkocTb O6Hapy2KeHHA MCYeEHDIX pbIO NO 3aCyIeCHHBIM MIaBHHKaM H HOp- 
MaJIbHad 2KU3HECIIOCOOHOCTh MeYCHBIX PbIO MO3BOMAET HCHOMb30BaTb paspado- 
TaHHbIM HaMH MeTOY BMIpakTHYecKOH padoTe no pHl6oBoycTBy. Mcnomb3ya B Kate: 


TaOmuna 2 | 
CpaBHeHHe Beca H BbIoxKHBaeCMOCTH MeCYCHBIX U KOHTPOJIBEBIX CeroueTKOB Kapa. Pomma 
mpyap NeNe 5 u 6, 18 X 1955 r. 


PaaHoaKkTHBHble pblObi KOHTpOJIbHbIe pbIObI 


Br (M+m) Br (M+m) 


Pa3HOBHHOCTb & 

TI - 8 
pya no wenrye cepeqHuH Bec cpeqHHH Bec 8 
12) 

fe) 

=| 


Koappur. 
BapHalun 
Koadur. 
Bapnalun 
pasvim4. 10 


Ueurytiuarpie 38,60+4,87 39,47+2,25 — 

5 { Pas6pocanupie 33,88 +1,91 42,6 57 35,64+2,15 46,2 59 _— 
Bce pmecte 36,26+1,35 39,9 415 37,55+1,57 45,3 118 0,62 
Yeuryiuarpie 88,138-+1,56 30,4 55 87,67+1,84 35,3 52 — 

6 Pas6pocanubie 34,87+1,56 32,0 54 34,81+1,34 Bigs 52 —_— 
Bce BMmecte 36,56+1,12 3t,5 106 36,25+1,14 32,4 104 0,19 


CTBe MeTKH Ca*°, MoxXHO MeTHTb pbiO Ha cpoK or 1—1,5 xeT pH MpoBe_eHuE 
C€JIEKUHOHHBIX paOOT, a TaKXKE C TebIO OMpeeIeHHA BbIKHBaCMOCTH MONOMM 
pblO, BbITTyckaemMoOii B ecTeCTBeHHBIe BOZOemMBI. Meuenne P22 y Cat® IIpHroqHo Asi 
YCTaHOBJICHHA YHCICHHOCTH pbIO B 8AMKHYTHIX IpyaxX HW O3epax H Jia USyTeHUA 
Murpalui pbiO. Pemenue BonpocoB, CBaA3aHHbIX C IIPOMbICJOBbIM BO3pacToM, 
TpeOyeT HCHONb3OBaHHA [pyrux u30TOMOB, Cc G6omee [UTebHEIM llepHoyOM 
nowypacnaya. 


SoonornyueckHl MHCTHTYT Tlocrynuao 
Axajlemuu nayK CCCP 24 V 1956 
Hu Bececorosubli HayyHo-ucceqoBaTerbcKnit 
HHCTHTYT O8epHOrO HM peuHOrO pbIGHOrO 
XO3AHCTBA 
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fornage Akanemun HayrK CCCP 
1956. Tom 111, Ne 1 j 


PHSHOMOTHA 


b. HW. MAKOBHY 
O HEBO3MO)KHOCTH OBPA3SOBAHHA 
OBOPOHHTEJIBHO-ABHTATEJIBHbIX YCJIOBHbIX PE®JIEKCOB 


MPH CTPOrOM COBNAXEHHH BO BPEMEHH JENCTBHA 
MHAM®PEPEHTHOLO HW BE3YCJIOBHOFO PA3JIPAKUTEJIEM 


(ITpedcmaeaeno axademuxom JI. A. Op6eau 24 V 1956) 


Hacrosmee uccyleqoBaHHe ABJIS€TCA MONbITKOM SKCHepHMeHTasIbHOrO peure- 
AA BOMpOca O BO3MOXAHOCTH OOpasoBaHUA OCOOPOHNTebHO-ABHPaTebHbIX yc- 
BHBIX pePIeKCOB Mp CTporoM CoBmayeHHH BO BpeMeHH JelicrBua uHAUdie- 
2HTHOTO H Oe3yCJIOBHOTO pa3yqpaxuTesel. 

_ [pu onucanupix B uTepaType cnocoOax npuMeHeHua HHAUdpepenTHoOro H 6e3- 
JOBHOFO pasipaxkuTeeH Jit OOpasoBaHuA PaSMMUHIX BHAOB YCJIOBHbIX pe- 
J€KCOB, BCergqa HMeOCb NpefsuiecTBOBaHHe JeHCTBHA OMHOTO passpaxKuTena 
dyromy. IIpeqmecTByrouluM ABJIAICA HOO HHAuppepeHTHbIM pas paxUTesb 
IpH OOpa3s0BaHHH COBMajlaiolulHX, OTCTABJICHHbIX, 3ala3QbIBaIOULUX HW cme,O- 
SIX YCJIOBHBIX pepleKcOB), IH60 SOesycOBHBIN (BbIPAOOTKA pecbieKcoB pH TO- 
BITHH WM Ha CuIeqax OesycIOBHOrO pasypaxeHua). [TpoqomKuTembHOCTb TIpeg- 
€CTBOBAHHA OHOrO paspaxKHTelA JpyroMy, B 3aBHCHMOCTH OT BHJa BbIpa- 
TbIBAeMOrO peleKcCa, BAPbUpOBaacb B Iipefeswax OT eCATHIX JONeH CeKYHABI 
HECKOJIBKHX MHHYT. B Tex 2xe MpejlelaxX MeHAJIHCb HM MHTepBaJIbl BPeMeHH 
2KJLy MOMe€HTaMH TipekpalleHHa JleHCTBUA paspaxKHTeen. 

: MeToquKa UW pe3yaXbTATH ONBTOB. B naux OMbitax IipHmMeHa- 
OCb Takoe cCoOBMajleHHe pa3yqpaxKuTesei, Mp KOTOPOM HHMpepenTublit 
a3[PaxKHTeb MOF TIpe{UIeCTBOBaTb Oe3ycJIOBHOMY He Oosiee, uem Ha 10 MceK. 
TOM Xe TOUHOCTHIO COBMAaasIH MH MOMeHTHI IIpeKpallleHuA eHCTBUA pasqpaxu- 
een. 

Taxol BapHaHT paciomoxKeHHA BO BpeMeHH JleHCTBHA HHAUpepeHTHoro 
e3yCJIOBHOrO pa3s\paxuTeseH MbI COUIH BO3MOXKHBIM Ha3BaTb CTPOrHM COBMa- 
eHHeM, HMeA B BHy erO OTHOCHTeIbHO OOJIbINyIO TOUHOCTD. 

Uccneqopanue mpopogusocb Ha YeTbIpex coOakax, He HCMOMb3OBaBINUXCA 
aHee B OMbITaX MO yCJIOBHBIM pecpleKcamM. 

Be3yCOBHbIM pas[paxkHTeJeM CJLY2KHJI HHAYKUMOHHBIM TOK, paspaxaBluut 
oxy mMepequei KOHeyHOCTH B OGmacTH MsacTH. IloporoBbiM C4uHTaOCb TO MHHH- 
aNbHOe pa3paxkeHHe, KOTOPOe BBISbIBAIO CrHOAHHe KOHCYHOCTH B JIOKTeBOM 
yctape. J[BMXKeEHHA PerHCTPUpOBaJIMCh Mp MOMOMMLH MHEBMATHYeCKOH CHCTEMBI 
epegaun. Onpesenenve mopora npousBoyum0ch B Havasle KaxOrO OMNbITAa. IIpu 
OUeTAHHAX TOKa C HHMpPPepenTHHIMH pas~paxKNTeNAMH CHa OesycOBHOrO 
a3f[paxKeHHA BapbupoOBasacb OT OMHOFO JO Tpex MOporos. 

B xKauecTBe wnjudbepeHTHbIX pas—qpaxUTeeH MPHMCHSJIMCb: 3BYK BKJIIO- 
e€HHOrO’ B Ce€Tb ropoycKoro TOKa TeJlePOHHOrO HaylIHHKa TPOMKOCTbIO OKOJIO 
0 euHOe U KOMMeKC, COCTOALMM 43 YMCTOrO TOHA 700 ru, 70 yeuH6en u cBeTa 
NeKTPHYeCKON saMMbI 75 BaTT, MeHsIOUerO OOLLYIO OCBEICHHOCTh KOMHATHI. 
ompiTax Ha KaxKOli 43 coOak IIPHMeHAJICA TOJbKO OHH H3 Ha3BaHHbIX pa3pa- 
HTeJeH. 

TIpoqOmKHTeIbHOCTh COBMeCTHOrO yeHcTBHA HHAMppepeuTHbIX HU CesyCuOBr 
oro pa3paxkuTene W3MeHAIacb B Mpesemwax OT 1 yo 3—1 go 5 cekyHy 
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y pasHbix codaK. Copnagaroune pasipaxkeHHs TipHMeHsdHch 10 10—20 pas B 
ONbITHBI JeHb C HHTepBasamu or 1 qo 5 MHHYT. 
Uro6nr Ha6ui0qaTb 34 XOJOM BbIPaOOTKH YCJIOBHBIX pedlekcoB, Hapayly 


C COBMECTHEIMH IIpHMeHeHHAMH pasparxKuTereli, uHAMdpepeHTHBIe TepHOAHYC- 
CKM UCIbITbIBAJIHCb H30- 


-  jupoBaHHo. M301npoBaH- 
Hoe JeHCTBHE MOCIeHHX, 
mpoyoumKapiueecs 2—10 
ceK., TOKOM He NO,Kpel- 
aiasocb. [lepppie MCibITa- 
HHA nuyuddepeHTHbIX 
pa3jpaxkuTeseH ObIJIH 
TIpoBeyeHbI Y  PasHbix 
<ne Par Trt aT co6ak nocne 4, 7, 1l Hu” 
102 couetanni. [loprop- 
ae sible pb POMS BORED 
JIMCb B CpeHeM 4epe3 — 
—$—<——— Kaxybpie 10—30 coueTa- 
ite Gralbedoleny pt eS a a Huu. Bcero B onmbiTax, I0- 
6 CTaBJICHHbIX Ha pa3HBbIX — 
a 


. co6akax, ObIJIO IIpOH3Be- © 
Puc. 1. CoOaxa «Autapb». a — 63-e OAHOBPemMeHHoe TRING meno ot 205 yo 582 cos- 
HeHHe KOMMJIEKCHOPO pasApaxKuTeA HW TOKa, O — HSOJIMPpOBaH- 7 
HOe IIPHMeHeHHE KOMII€KCHOrO pa3sqpaxuTeaA moCJe 63 CoB- Nafaroulux pas{paxkeHHn. 


ajleHuli ero C TOKOM; CBepXy BHH3: 3aNHCh ABYXKeHHH Jalibl, Hecmorpa Ha Ooubu0e 
OTMeTKa JelicTBHA HHAUpPepeHTHOrO paskpaxuTeA, OTMeTKA KOJIMYECTBO TaKUX Ppa3- 
6esyCNOBHOTO pasipaxkenusa, BpeMA B CeKYHAax Ipaxenull, uuqudepenr- 


HbIe pasqpaxuTeIH HH 
TPH OHOM H3 H30JIMPpOBaHHbIX NPHMCHeHH He BbI3BaH OOOPOHHTebHO-ABH- 
raTejibHOw peaxuu. IIpuux Jelicraun HaOmoqaica MUIb cma60 BbIpaxKeH- 
HbIM OPHeCHTHPOBOUHbIN pedekc 6e3 IPH3HaKOB ABuraTebHOrO OecnoOKOLCTBAa, 
XapakTepHoro jai oOmeli 
OOOPOHHTeJIbHOH peakiHH. 

Ilocme Toro, Kak CTaJo 
OYeBHJIHbIM, YTO IIpH CTpo- 

TOM COBNaeHHH pa3sjipaxku- 
TesleH YCJIOBHBIe pedJIeKCbl 
He OOpa30BalHcb, Ha Tpex 
3 TOJOMbITHBIX %2XHBOTHBIX 


Te Ke pasfqpaxuTenmu Opwiw = — jo ; 
JIA KOHTPOJIA TPHMeHeHI B 


OObIMHOM Mopsyke: 2—3 ce——§ —————_— )—)s§ ——_, +>» 
KyHbl jleHCTBOBa MHAuCp- 
(pepeHTHBIN = pa3j{paxuTesb, 
focme uero ua 1 ceKyHy a 6 
IIpHcoey[MHAJICA TOK; O6a Puc. 2. Co6axa «AHTapb». @ — H301HpoBaHHoe TIpuMeHe- 
pa3paxuTesa BbIKJHOUa- HH KOMMIeKCHoro pas~paxkutTeia Moce 582 copnazennii 
acs onwospemenno. Tip Se 70Kox 0 7, verona pobre 5a ror Me, pasnpa 
TaKOH MOCTaBHOBKe OMbITa cane O6os3HaueHHA Te Ge ee 
y Beex coOak yCOBHDIe 

pelekcbl NOABHJINCb TocsIe 

8—I3 coueTaHni u OpicTpo yupounsuch. B KayecTBe HWOCTpaluu mpH- 
BOHM (pparMeHTbl KHMOrpaMM OMIbITOB, TOCTaBJICHHbIX Ha CcOOaKke «SHTapb» 
(puc. 1 w 2). Ha 63 copMecTHbIX IIPHMe€HCHHAX KOMIVJICKCHOPO pa3jipaxkuTeIa 
WH TOKa HMeeTCH ACHO BbIpaxkeHHas OOOPOHNTeIbHaN peakuun (puc. | a). Uepes 
J{Be MHHYTbI KOMIMVJICKC, J[CHCTBYIONLHH U380NMpOBaHHO, HHKaKOW J{BHraTesbHOH 
peakIHH He BbIsbIBaeT (pvc. | 6). Tako %e pesymbTAT JaeT H30NHPOBAaHHOe 
IIPHMeHeHHe KOMIIeKCa Tocne 582 copmayleHH ero c TOKOM (puc. 2 a). B Tom 
xKe ONbITe Mepexoy Ha 2-cekyHHOe MipesuecTBOBaHHe HHAMpepeHTHOTO pa3sy_pa- 
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HTeIA MPHBOAUT K OOpas0BaHHIO ycIOBHOrO pedseKca (cM. puc. 2 6 — matT- 
ayiaToe coueTaHHe). 

3aka104eH He. IIpuuaTo cuutath, 4TO B TeX culyyaax, Kora y 3{0po- 
IX YKMBOTHBIX OOpas0BaHHe YCJIOBHbIX peJeKCOB 3aTpyHe€HO HIM HeBos- 
OHO, IPHINHOM ABIAETCA HECOOMOAeHHE OAHOFO U3 ABYX YCMOBMH: 100 He- 
IXOJMMOPO COOTHOWEHHA BO3OYKTCHHA KOPKOBbIX WYHKTOB, M60—nocmeqoBa- 
2JIbHOCTH BOSHHKHOBeHHA O4arOB BO3OyxaReHUA. CuefyeT CUHTATb, YTO H B pac- 
MaTPHBa€MOM CJly¥ae OTCYTCTBOBaJIO KaKOe-HHOyAb H3 yKa3aHHbIX YyCJIOBHH. 
aK, MOXKHO IIpeANOOKHTh, TO B MPHBECHHbIX OMbITAX, IPH OHOBPeMeHHOM 
O30yKJCHHH KOPKOBbIX NYHKTOB He CO3faBasIOCb COOTHOIMeHHe CHI, HeOOxO- 
uMOe JI OOpas0BaHHA ycIOBHOrO pedmeKkca. OHaKO Takoe MpefmomowKenue 
BJIACTCA MaJIO BEpOATHBIM. BO-lepBbIX, Ip HEH3MCHHOH HHTeCHCHBHOCTH HHUppe- 
CHTHBIX pa3sqpaxuTelel cua OesycMOBHOrO pasqpaxKeHuA B KarK]IbI ONbIT- 
bIM J[€Hb BAPbUpOBaJa B OCTATOYHO IWHpOKHX lipeyemax. Bo-BToppix, pH TOM 
‘€ CAMOM COOTHOLICHHH CHJI paspaxkuTeteH pedieKcbI ObICTpO BbIpaOoTasHCb 
pH lepexoge kK OObIUHOMy HOpsqKy MpHMeHeHMA pasypaxKenuit. OctTaetcs 
ONYCTHTb, UTO IipelATCTBHEM JIA OOpasOBaHHA YCJIOBHbIX pe*JIeKCOB B HalllHx 
bITAX ABHJIOCb HE COOTHOMIEHHE CH HHAUpepeHTHBIX H OesycIOBHOrO pasjpa- 
cuTenel, a OCOOeHHOCTH pacnOloxwKeHuA HX jeitCTBua BO BpeMeHH Mp coyeTa- 
Wax. Takoe Jonymenue MpecTaBsaetca TeM OOee BEPOATHDIM, UTO B JHTepa- 
pe yxKe HMeIOTCA yKa3aHHA Ha HEBOSMOXKHOCTH OOpasOBaHHA BPCMCHHbIX CBA- 
2H M@KLY KOPKOBbIMH IyHKTaMH, BO30y2KaeMbIMH OJHOBPeMeHHO JeHCTByt0- 
UMM UHudppepeHTHEIMM pasypaxuTenamu. Tax, HW. C. Bepuros ('), uccsepo- 
ABIUMit pedseKChI Ha OJHOBPeMeHHBIM KOMIMICKC pasfpaxKUTeeH, yKasbiBad, 
TO BPeMeHHbI€ CBA3H MeKY KOPKOBbIMH MyHKTaMH KCMIOHEHTOB <«...€CJIH 
_CyllecTBYI0T, TO HACTOABKO MaJIO Pa3BUTEI, TO He MOTyT ObITh OOHApy2KeHbI. 
.. H. Bperayse (*), BbIscHAA ycnOBUA OOpas0BaHiA accolMalluit y coOak, IIpHied 
BBIBOJY, UTO «...IIPH OJHOBPeMeHHOM JlelicTBHU AByX HHAuppepeHTHEIX paspa- 
HTeJeli MexKY HAMM He yCTaHaBIMBaeTCH BpeMeHHaA CBASb». Bce H3J10%KeH- 
loe HO3BOIHeT MpequouaraTh TO AA OOpasoBaHuA ycuIOBHOrO pedpeKca 
eoOXOAUM ONpeseueHHbIii MHHMMAJIbHbIM BPeMeEHHBIM HHTepBaJl Mex][y MOMEH- 
MH BO3HHKHOBCHHA  BOSOy2KJI@HHA B KOPKOBBIX INYHKTaX K KOTOPbIM 
jIpecyioTca coueTaembie pa3syqpaxuTeiH. BepoxTHO, B HalllMx OMNbITaxX STOT 
HTepBad ObIJI MCHbLIe HeEOOXOAMMOTO. 


@usnomornyeckand madoparopuA Tlocrynusg 
Axkanemuu HayK CCCP 14 V 1956 


WMTHPOBAHHAA JIMTEPATYPA 


ly, C. Bepuros, Munsusuzyanbno-mpuooperenhad AeaTeIbHOCTD WeHTpasbHOH HEpB- 
oli cucremst, Tudmuc, 1932, crp. 380. 7 A. H. Bperagse, Tes. qoKa. 8-ro Bcecot3u. 
esa (PH3HOJIOTOB, OHOXHMHKOB, (apMaKOJOFOR, 1955, crp. 85. 


: 227 
E JLAH, rv. 1141, Ne 4 
| 


Jloxnaygn Akagemun wayx CCCP 
. 1956. Tom 111, Ni 4 


‘ 


PHSHOJOLHA 


H. M. NETPYHb 


K BONPOCY O JbIXAHHH YWEJIOBEKA YEPE3 KOKY 


BJIMSHHE TEMMEPATYPbI HW PH3HY4ECKOM PABOTHI HA NOTJIOWJEHHE KUCJIOPOJA 
YEPE3 KOKY YEJIOBEKA 


(ITpedcmaeneno axademuxom JI, A. Op6eau 20 VII 1956) 


IIpu usyyeHHu 9SHepreTHueCKHX 3aTpaT y paOounx Tropsynx yexoB (?,°,") 
OblO OOHApyXKeHO, YTO JIETOM Y BaJIbILOBU[HKOB MpOKaTHOrO Lexa BO BpeMsaA pa- 
6OTbI HM€€T MECTO TIOHHKEHHOE NO CpaBHEHHIO C 3HMHMMH YCJIOBUAMU MOTpedse- 
Hue Oz 4 BbIemeHHe COe merkumMu. TpyqHO mpeqmoOKUTb, YTO pH BbICOKOM 
TeMllepaType BO3yxXa HW BbIMOJHEHHH OMHOM UM TOM xe c:bu3suueCKOH paOOTHI HH- 
TCHCHBHOCTb MpOWeccoB OOMeHa BeleCTB B OpraHu3Me yMeHbillaeTca. [lostomy 
BOSHUKJIO MpeqNONOMKeHHe, YTO TPH BbICOKOM TemMuepaType BO3syxa YBeJIMUH- 
BaeTCA POJb JbIXAHHA Yepes KORY, OMarojapaA YeMy HW KOMMeHCHpyeTca CHHKE- 
Hue slIerouHoro ra3000meHa. 

B npembiqymux uccneqopanuax (1!) Mbl BbIACHHIH, UTO BbIemeHHe CO2 ue- 
pes KOKY UeOBeKa, HaXOJAMIerocA B COCTOAHHH MOKOM IPH OOpmMHOH Temmepa- 
Type Bo3qyxa (18—20°) cocraBaser 1—1,3% oT nerognoro. Tloppnmuenue Tem- 
nepaTypbl BosyxXa YBeNMYHBaeT HHTCHCHBHOCTD BbIeteHHa COz yepes KOmy. 
IIpu BbicoKoH TemlepaType Bosqyxa (40°) KonMuecTBO BbIeTMBIIelCA uepes 
Koxky CO, yBeIHYHBaeTCA B COCTOAHHH 10KOa B 3—4 pa3a, a DpH BHIMOMHeHHE 
(busHyecKOH padoTl (pH saTpaTe sHepruH 3—3,5 KkkKau/MuH.)— B 6—8 pas, 
yocturan 6—8,5% oT merouHOrO JEIxXaHHa. 

Bompoc xe 0 Norjomenu Oz yepes KOKY yeOBeKa HEMOCTATOUHO usyyeH. 
Vimerotcs JIMUIb OTJeNbHbIe WaHHbIe O NormoujeHHuH Os uepes KORY PYKH UH Mpej- 
meus (*), O PakTOPaX, BAMAIONIUX Ha BEIeneHue COz u adcop6iI0 Oz uepes 
Komy pyku (8,°), 0 qudpby3suu COzu Os uepes Komy KyJIbTH HW 3OPOBOL KOHeU- 
HocTH (°) 4 06 OcobeHHOCTAX ra3006MeHa Yepe3s KOXKY B OGONACTH XRKUBOTA Y 3]{0- 
pOBbIxX HM OONbHDIX JeTeH (14). JlaHuprx O NormomenuH Oz yepes KORY YeMOBeKa 
IPH PasM4YHbIX TEMMepaTyPHBIX YCMOBUAX B IMTepaType HaMM He OOHapyxKeHoO. 

Jl paspemenua sToro BoMpoca HaMH CKOHCTpyvpoBaH CNelMasbHbIt an- 
nlapatT (1°), cocrosmui u3 merKoro BO,OmasHOoroO KOCTIOMA, HCHOJIbBSOBaHHOro 
B KadeCTBe TepMeTHYHOM KaMepbl MH ra3s0aHamusaTopa. Mcnpiryemplli HayeBaal 
Ha ceOx PepMeTHUHBIH MpopesHHeHHbIt KOCTIOM, Mlocwe Yero OTBepcTHe, Yepes 
KOTOpOe KOCTIOM HajleBaJICd, 3aKPbIBANOCb 3aMKaMH «MOJIHHA» WU 3aKkseHBa- 
och. JIMLO Mp STOM OCTaBaNOCh OTKPHITBIM, M MCMbITYeMBI [EIA Hap y>KHBIM 
BO3J,YXOM. . 

KocTioM CHaOxKeH YETLIPDMA OTBEPCTHAMH: [Ba B pyKaBaX HM [Ba B HyDKHell 
yactu —y Hor. Ilocpeqcrsom kommpeccopa B KOCTIOMe CO3JaBaslach pellupKyssa- 
WM BOSKyXa, KOTOPbIH, MpOxOa Yepes NormoTuTemu c SapHTOM, OcBObOx- 
qasica oT COz. KonuyectBo nocnequei onpesensnocb yTeM THTPOBaHUA Oaputa 
MaBeeBOH KHCMOTOH. Coyeprkane Oz B KOCTIOMe JO H Toce HCcTe_oBaHHs 
OMpelenAOCh MyTeM 3a00pa OTJeIbHBIX po Boskyxa HW UCccMe_OBaHHA 
€rO B CKOHCTPyHpOBaHHOM HaMH ra30aHamusaTope (puc. 1). Usmepurenbuan 
O1lopeTKa yKasaHHOro rasoaHaMsaTopa paccunTana Ha 3a60p 100 ma vcecweyy- 
emoro BO3Ayxa H HM€eT [Ba PpyleBUAHbIX PacuIMpeHusA: NepBoe oObemom 78 Mu, 
a Bropoe — 10 Ma. OOtem usmMepuTenbHOM GroperKH OT TepBoro paciwiupenua 
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) BTOPOrO paBeH OMI, a OT BTOporo Oo MeTKU B 100 Ma 7 Ma. IIporpayyuposaubt 
ye UacTH OropeTKH Cc TOUHOCTHIO JO 0,002 Ma. - 

I]pousBeyeHHoe HaMH UCIIbITAaHHe MOKAa3aJIO, YTO TOUHOCTS ONpeseIeHHA Ha- 
HM rasOaHasH3saTOopoM B 15 pa3 BbIIe TOUHOCTH ONpeseeHHA almapaTom 
OjeHa. 

HeccuieqOBaHia MpOBOANIHCb Ha MpaKTHYeCKH 3OPOBBIX IOAAX (6 My2XKUHH 
4 >KeHII[HHbI), Mpe{BapHTeIbHO TpOMeWIHX MeMIHHCKHH ocmMoTp. Kpome 
IpeeIeEHUA KONHYECTBA TNOTpeOmeHHOrO Yepes KORY Oz NpoBO_UNOCh Ucce- 
BAHHeE UH pxAjla I pyrHX NOKasaTeelH COCTOAHHA OpraHH3Ma, Kak oTIpeyemenne 
srouHOrO ra3s000MeHa MeToOM J]yraac — Xou- 
“Ha, TeMMepaTypa Tesla, TeMilepaTypa KOXKH 
HECKOJIBKHX TOUKAX HAKOXKHLIM TePMOMeTPOM 
poTuBAeHUuA I[laxOa3aua (1%), “acToTa MyJIb- 
1H oOmyMe MOoTepH B Bece. PerucTtpupoBasocb 
ACHING HWE | APTEPHAJIbHOH KPOBH KHCJIOPOZOM 
<CHTEMOMETPOM HH OlpefestOcb coyepxKaHne 
“HEKUCIOTHI B BeHO3HOH KPpOBH — alilapaToM 
au-Cratixa. IIpopoqumoch TakxKe HaOwOjeHHe 
1 COCTOAHHEM TepHdepHyeckOH KanHJJIApHOH 
TH. Bce HCCIeOBaHHA MpOBOJHIMCb B TenNJIO- 
- KamMepe KuescKoro HHCTHTyTa THrHeHbl 
DyLa MH MpodsaboeBaHHit MO yTpaM, HaToMaK, 
oe lpaBHJIo B TeyeHHe 2 4aCcoB. 
| TlomyseHHpie HaMH pe3yJIbTaTbl HCCJIeEqOBa- 
ull Wpeycrapsenbl Ha pc. 2. On ykKasbiBa- 
'T Ha TO, 4TO BCOCTOAHHH MOKOA MpH HOpMaJIb- 
oli TemnepaType Bo3jyxa (18—20°) KomnuyecTBO 
orsiomjeHHoro Oz vepes KO*KY Y HCIbITYeMbIxX 
pmeOaloch oT 94 yo 220 cm3/uac, COCTaBJIAA B 
bequem 193 cm3/uac. IIpu dusnueckoit padote 
292.5 KKaJl. BaJIOBOM 3aTpaTbI SHeEprH) 
SBIUHOM TemMMepaType BO3]{yXa HHTeCHCHBHOCTb 
ormomenua Oz yvepes Koay Obluia B 1,o5— 
| pasa Sombie, ueM B MOKOe H KOseOalacb OT 
re og ce rE A Me ae Puc. 1. Cxema ra3oaHamMsaTopa 

7 cm*/uac. Hamel KOHCTpyKUHH 
| Ilpm moppienHu TemmepaTypbl BOo3syxa, B 
OTOPOi HaXOUTCH CIbITYeMbIM, HHTeCHCHB- 

OCTb MOPIOWeHHA KHCTOpoya yepes KORY UpH MOKOe Bospactacy MOCTH- 
aa upu 40° 325—650 cm®/uac, pH cpeqHeH BeMYHHe 504 cm3/uac. IIpu 
IMOHeHHM (u3HYeCKOH paOoTb B YCJOBHAX BbICOKOH TeMMMepaTyPbl Bosylyxa 


her pemuann 552—1137 cm?/aac, cocraBuiaa B cpegquem 730 cm*/dac. Sta BeJIH- 
wa B 1,5—2 pasa Oonpie, YeMm Mormomenue Oz yepe3s KOKY Y THX «Ke JIHIL, 
AXOJAMUXCH B COCTOAHHM MOKOA UpH aHaorHyHOH TeMuepaType Bosyxa U 
46 pas Gompime vem norsomjenue Oz Yepes KOXKY IPH HOPMaJIbHOU Temiepaty- 
2 BOSyXxa. 

| Tipupeyennpie aHHbIe yKasbiBaloT Ha TO, UTO Ha HHTCHCHBHOCTD TOrsOULeHAA 
bo Yepes KOKY YeNOBeKa BIHACT Kak Temuepatypa Bosfyxa, Tak H BbIMOJIHeHHE 
lugnuecKkolt padoTn. IIpu moBbluenHHH TemMepaTypb! BOsAyxa y BCeXx HcIIbITye- 
pIX HaOsOfanoch yBeIHYeHHe HHTCHCHBHOCTH NOrJOULeHA Oz uepes KO*KY HO 
4uny KpHBOHM BTOporO NopsAyKa. f 
(ee Hees BO3[yXa KaK B I0KOe, TaK H IIpH @usHyeckoH 
‘aooTe norsomeHve KHCOpofa yepes KORY cocTAaBAeT 1 ,48—1,67% mo OT- 
omenuio K merounomy. Ilo Mepe NoBbilueHudA TeMUepaTyphl Bosjlyxa MOPJsIOULe- 
ve Oz uepes KO*KY BOspacTaeT U IPH 40° cocraBiner 3,22—3,78% OT erouHOro. 
Torsonenue O2 na | m2? noBepXHOCTH JlerkKUX HW KOA Mp HOpMaJIbHOW ae 
epaType MIpHMepHO OMHAaKOBO. TIpu noppiienHu xe TeMIepaTypel gee 


OTHOCHTeAbUbIC BEMMUHHBI WorsomjeHHa Oz Yepe3s KORY BOspacTaioT B 2—2,9 
pasa. STO CBHAeTeILCTByeT O TOM, 4TO TPH NOBBILIeHHU TeMIlepaTypbl BOSyxa 
pOulb [bIXAHHA Yepes KOPRKY SHAYMTEIbHO BOspacTaer. { 
Tlonyuenuble JaHHble YKaSbIBalOT Ha TO, YTO TIpowecc ra3000MeHa Yepe3 KOKY 
He ABJIAeTCH OMHOCTOPOHHUM, a YTO HapsAyy C BbIAeJeHHeM COz2 Mpoucxo_uT H 
normomenue Koxel Os. J[pixaTerbHblli KosppulMenT rag0oOMeHa Yepes KOKYy 
Kone6netca oT 0,98 go 1,01. BY 


N1 
41200 Yen. ke 7/200 


N4 NS 
Yen. T. 1200; cn. 17. 


N2 
Yen. M 


o 


4 50 40 2 30 40 2 30 40 20 IO 40 20 a0 40 


Puce. 2. Tornoujesue Kucnopola yepes Koxy y an MyxcKoro (NeNe 1—6) HW »%eHCKOrO MoOVla 

(NeNe 7—10) B cocTosHHH MOKOR (a) H IPH BbINOHeEHHM (UsHYeCcKOK padoTbl (6) B ycMOBNAX pas- 

JMYHOH TeMMepatypbl OKpy2Karomjero Boszyxa. Ilo ocu a6cuuce — Temnepatypa (°C), mo ocH 
opquHatT — normomenve O, yepes Koy B cM3/yac. 


YpeuIMueHHe NOrsoMjeHua Oz Yepes KOKY UPH NOBbILUEHHH TeMMepaTypbl OKpy™ 
*Kalolero BOSyXa HaXOMMTCA B TeCHOM CBA3H C pec:bIeKTOPHBIM paClMpeHveM 
KPOBCHOCHBIX COCYAOB, BbI3bIBaIOINMM YBeJIMYeHHe IIPHTOKa KpOBH K Mepude- 
pH, a TakxKe C yCHMeHWeM BbI,eeHHA NOTA. 

PacuiupeHue KalluJJIAPOB KOXKU UH yCHJIeHve TOKa KpOBH B HHX IIPH BbICOKOH 
TemMllepaType BO3qyxa NpMBeO HaC K 3aKJIOUCHHIO, YTO IIPH4YHHa MOBBILNeHHA 
HHTCHCHBHOCTH NOrsOMleHHaA Oz uepes KOKY, TAK Ke Kak UH BblemeHHe COs, 
JI@KUT B Ooee MHTCEHCHBHOM OOMeHE ra3aMH MexKY KPOBbIO H NpocBeTaMH MO- 
TOBBIX 2KeJIe3, KOTOPble ryCTO ONJIeTCHbI KANWJJIApaMU, MH MPOHCXOAUT B PesyJIb- — 
TaTe PpasHUI[b! B MaplHaIbHOM JaBJeHHH Oe B KPOBEHOCHOM pycsie H B MpocBeTax 
TIOTOBbIX 2KeJIe3. 

O6 9TOM TakxKe CBUJeTeIbCTBYeT HaOMOaBlleeCA HAMH H3MCHECHHE Fa30BOro — 
cOCTaBa KPOBH IIpH NOBbILMeHHH TeMMepaTypbl Hapy2xKHoroO Bosyyxa. Uem Bpue 
Temllepatypa OKpyKalolero BO3yxa, TCM HIKE HaCbIINeHHe apTepHasbHOL 
KPOBH KMCMOpoyom. Ecaiu mpH Temnepatype 20—25° 3a | uac HacbumeHHe apTe- 
pHabHOu KpoBH Oe y HCMbITyeMbIX CHH3H0Cb Ha 4,0%, TO mpu 40° cHuxKeHHe 
yocturno 7,5% 3a 1 yac. OHOBpeMeHHO C STHM IPH BbICOKOM Temmepatype 
(40°) HaOuoqanocb yMeHbIIeHHe COfepxKaHun COe B BeHOSHOM KPOBH B MOKOe 
Ha 5 u%, a pu cusnyueckon padoTe na 7 v% MO CpaBHeHHIO C J\aHHbIMH, OWy- 
YeCHHBIMH TIpH OObIMHOM TemnepaType BOsfyxa. 

Ananoruyuple JaHupie HaOmogqamu E. ®. Teopruescxas u gp. (°), Anonph 
wu MeubTen (1), KOTOpbIe HallJIM HEKOTOPOe H3MeHEHHe aKTMBHOH peak ma- 
3MbI BeCHO3HOM KPOBH B IWIeOUHYIO CTOPOHY Ip 3HadHTebHOM ayeHuu 0O- 
mero cojepxkaHua COs. 

C. E. Cesepuu (**), uccneqya BAMAHMe BbICOKOM TemMepaTypbl Ha ra3oBbili 
COCTaB KPOBH KHBOTHBIX, IIPHINes K BBIBOY, YTO CTeMeHb HaCbIIeHHA KPOBH 
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M CNOCOOHOCTS CBASbIBaTh Oz BO3yXa B apTepHabHOH HM BeHOSHOH KpoBH 
ACTCA B MPOTHBOMONOKHIX HANpaBJICHHAX, A HMCHHO: CTeMeHb HaCbINeHHA 
BeHOSHOH KPOBH MOBBIMAaeTCA, apTepHasbHOM — NOHWKaeTeS. 

Tak Kak cTelleHb HacbiljeHia O, Tepucdbeprueckoli BeHOSHOI KPOBH pe3Ko 
pMUaeTCH, TO MOXKHO XapakTepH30BaTb HaOsOaBIuNeCA HAaMH H3MeHeHHS 
BelyINHe K apTepHaH3alHH TepHdepuyeckOl BeHO3HOH KpOBH: oOmee 
MuecTBo COz cTaHOBHTCA MeHbIUe, HallpsxKeHHe COs MajaeT, CTeMeHb HaCbI- 
dua Oe yBeIHuMBaeTcHA, NapunaibHoe JaBsmenue Ov Takxe YBeNIHUNBaeTCA. 
HaOsofapiieeca payom uccmeqoBaTenel (7,°,7) nofMmKeHHe sJerouHOorO raso- 
eHa y paOounx TOpAYHX WeXOB MOMHOCTHIO CorsmacyeTcs C HallMMU JaHHbIMH 
YBeJIMYeHHIO HHTCHCHBHOCTH NMOrsoujeHHa Ox Yepes KORY IPH BbICOKOM TeM- 
JaType Bosqyxa. Bnarojapa BospacTaHHio JbIXaHHA Yepes KORY IPOHCXOAUT 
NleHCallua TOTO CHWKeHHA MerouHOroO Ta3s000MeHa, KOTOPOe HaOsIOMaNOCb 
aOOUHX TOPAYHX WEXOB. OTO B CBOIO OUePefb YKAa3bIBaeT Ha TO, YTO MPH BbI- 
OH TeMIlepaType UH BbINOJHEHHH (bu3sn4ecKOH paOoTb! TeNJONpOAYKUHA Op- 
M3Ma UeNOBeKa He MOHMKaeTCA, a HOO OCTaeTCA Ha IIpexKHEM YPOBHe, HOO 
tHOro MOBbIIMaeTcs. 

M3 Hauiux ucceqOBaHHl BHITeKaeT, UTO MPH ONpeeseHuH TenMONpoAyKUHH 
OBeKka HaOOXOJMMO Hapsijly C ra3000MeHOM Yepes JIerKHe YYHTHIBATb TaK*Ke 
a3000MeH Y4epes KORY. 

Tlomy4eHuble JaHHble O MOFIOMNLeHHH KUCOPOa KO*RKeH YeMIOBeKAa BbIABHTaloT 
MOMHOCTb MOCTAHOBKH BOTpoca OO HCMOMb3OBaHHH KOMHOPO MYTH JIA JO- 
BKM OpraHH3My KHCOpoyqa pH MOMOMLH HCMHOb30OBaHHA MOBbIMIeHHOrO 
JIHaIbHOrO aBJIeHHA ero BO BHeLIHeH cpeze. 


| Kuesckuit HHCTHTYT PHrveHbl Tpy a Hoctynuaio 
H mpodsa6oueBanult 17 X 1955 


IMMTHPOBAHHAA JIMTEPATYPA 
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9 14E-E, Ilecroscxaa, Tp. Boen.-mex. Axag. um. Kuposa, 52, 239 (1952). 


bo 
(se) 
— 


Jloxnayno Akagemunu nayr CCCP 
1956. Tom 411, Ne 1 


‘ ; { 


PUBHOJOLUA 
3. T. TPO®PUMOBA* 


BEHEYHOE KPOBOOBPAINEHHE Y COBAK MPH JIEMCTBHM BELMECTB, 
M3MEHAFOWAX YPOBEHb APTEPHAJIBHOTO JABJIEHUA 


(ITpedcmaeaexo axademuxom A. J. Cnepancxum 21 II 1956) 


Cpequ Oonmpuioh seKTpOKapyuorpaduyeckOH JIMTepaTypbl MbI He HallJw 
CPaBHUTeIbHbIX SKCIEPHMeHTAJIbHBIX UCCeJOBaHHH O JeHCTBHH CepyeuHbI 
BeI[eCTB H OJ[HOBPeEMCHHOM H3MeCHEHHH OMOSJIEKTPHYeCKOH JIeATeJIbHOCTH Cepsia. 
Ilo SKCHepHMeHTaJIbHbIM HM KJMHHYeECKHM HaOJIOJeCHHAM IIpH HapylieHHH KPO 
BOCHAOKeHHA CepeYHOH MbIMUbI HaOmOaloTCH pasHOOOpasHble YU3MeHeHH 
alekTpOKapuorpaMMbl. [Ip 9KCIepHMeHTaJIbBHOM Cy2»KeCHHM OHO 3 BeTBe 
JIeBOH BEHEYHOH apTepuu (°), aTepocksiepose apTepuli (17), HapymeHuax OOMeHa 
BeIeCTB B OpraHH3Me (°), HapylMeHHAX KPOBOCHAOKeHHA H MIMCMHH CeqeuHO 
Mbp! (7,98) HacTynaeT HHBepCHA HH ycusleHve 3yOua T, cmemeHue HHTep- 
Bana ST, ynuiomenue 3yOua P, cuwxKeHHe NOTeHLMaNa 3JIeKTpOKapAMOrpaMMbL 
M OcoOeHHO CHMKeHHE 3yOrna R. 

Jia BUSyaNbHOrO HaOMOeCHHA 3a KOPOHAPHbIM KPOBOOOpaneHHeM B KOHL 
1953 r. H. I. Cunuupr (4) mpumMenun cnoco6 BpiBeyenua cepyma coOaKku mo, 
KOKY. 

SayayeH Hawel paOOTb! ABJIAOCb OHOBpeMeHHOe HW CpaBHUTebHOe Ha- 
OmoyeHHe 34 H3MCHEHHEM LIMPHHbI BeHEYHbIX COCyAOB uM OMOTOKaMH cepqua 
NO BIMHHHCM BBeCHHA CePACUHbIX BeMLeECTB, MOBbIMAIONIMX WH MOHMKArONHX 
apTepaJIbHoe J\aBJeHHe. 

Ilo mpequoxenmo C. B. Angpeepa c Hatana 1952 r. paspa6aTpiBaeTca Me- 
TOMMKAa BKUBICHHA NepHKapfvabHOH KaHIOIN AA HaOMO,eHUA 3a PyYHKIMO 
HaJIbHbIM COCTOAHHEM BEHEYHBIX COCYJOB cepa coOakH C MpHMeHeHHeM KHHO- 
cbemku (*). Tanna paOora npoBoyusacb B Mucrutyte cbapMakon0run COBMeCTHO 
c OTyenoM Hay4yHOH KMHO-cboTO_OKyMeHTanHH AKayeMUuH MeMILMHCKHX HaykK 
CCCP: q 

Y BC€X XKMBOTHBIX 3a 1—2 JIN O KHHOCbEMKH 3alIHCbIBaIH 9eKTPOKApAMO- 
rpaMMy B Tpe€xX CTaHfapTHbIX H B rpyHOM oTBeyeHuax. [lo mopcbuiiHo-ype- 
TaHOBbIM HapKO30M B IIATOM MexkpeOepbe JemaH MOCIOMHbIi paspes, mocaTe 
NepeBsASKH MeKPeOEPHEIX apTepHli yaa OAHO WIM Ba peOpa UM BCKpbIBaTH 
naiespy. ITpoyombubim paspesoM BCKpbIBaIM NepuKapl HW NOAUIMBaIH ero K Te- 
Bpe u Mbluiwam. [lepukapyMabuyio KaHiOuIO NOMemjanH Haq Hucxoysmel 
BeTBbIO JICBOH BeHeUHOK apTepuu. B kaxK OM OMbITe JO BBeAeHHA TOTO HAH HHOrO 
BeIECTBa MPOHSBOMMIM KMHOCbeMKY HCXOMHOrO COCTOMHUA BeHeYHBIX COCyJOB 
M OJHOBPCMCHHO 3aMNCbIBaIH 9SJIeKTPOKapAMorpamMy. 

B onpiTax IpHMeHsJIM BeNeCTBAa, MOBbIINAaIONLHe YpOBeHb apTepHaJIbHOrO JaB-: 
Jenna (alpenaun, scpexpHH), MOHMKaIOMIHe KPOBAHOe JaBeHue (THMOTOHHH, 
HUTPOrIMWepHH), MaJlO H83MeHAIONLHe KPOBAHOe JaBseHHe (KkocbeHH) H He H3Me- 
HAIOULME KPOBAHOe JaBseHue (BanHON). Kopeuu, scbeqpun, aypeHayIHH WM rHMmo- 
TOHHH (*,'°) BBOAMIM B Oeqpennyio BeHY, Bamuon u HUTPOrIMWepuH HaHOCHA 
Ha CJIM3UCTYIO OOOMOUKY OOKOBOM MOBepXHOCTH sB3bIKa (B cpequeH TpeTv) Ha 
nouaytb B | cm”. JI H3MepeHHA COCYAOB, 3aCHATHIX Ha KHHOKay[pax, TMOJIb30- | 
BaJIHCb (oTOyBemMuNTeem. B KaxJOM OMbiTe MHJIIHMETPOBOH JIHHeHKOM V3-— 
MCpsJIM WMpHHy OMHOM W3 BeTBel JeBOH BeHeUHOL apTepun, HMHOra TakxKe U 


*TIpu yuacrun H. K. Peseapexoro. 
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bl, Ha [pOTs2xKeHHH CTa WIM ABYXCOT KHHOKagpOB HM BBINHCIAIH cpeqHHnit 

iMeTp cocyjja. OmnbiTbI Obl NocTaBseHb! Ha 14 B3pocmbIX coOaKax oGoero 

Ia, BecoM OT 7 70 17 xr (°). . 

Tjelictsue aypenaiuna usydanocb B 9 OlbITaX H XapakTepH30Basl0Cb Tepvo- 

JeCKHM H3MCHCHHeEM J\HaMeTpa BeHeUHBIX apTepHH. B onpitax NeNe 5, 6, 7 

JBOHAUAIDHO MPOHCXOAHNO paciiNpeHHe BEHeYHOH apTepHH, KOTOPOe B ]aJb- 

1MI€M CMeHHJIOCb CyYKeHHeEM. OHAaKO WIHpHHa apTepHu He OcTHrada HCxO]- 

°O COCTOAHUA. SaTeM CHOBA HacTyasO paciiMpeHue, CMeHABINeeCaA CyKeHHeM 

men 1).. , 

B OoOubUIHHCTBE OMbITOB aj[peHasIHH OKasbIBaJl JeHCTBHE B lepBbIe MHHYTHI. 

TpeX OMbITaX MAKCHMAJIbHOe pacuIMpeHne HacTyNalO B TeyeHHe MepBbIx 
CM 
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Puc. 1. CpaBnHutenmbuoe JlelicrBHe pa3JIMUHbIX COCYMCTBIX 
BellleCTB Ha BeHeYHbIe apTepHu 


allie B Apyrux Tpex onbirax HavGoubuiee pacuimpenue oTmeyeHo Ha 10— 
MHHYTEe. 
'B cemu onpitax nocue BBeqeHUA apeHalMua HacTylao pacimupenue cocy- 
1B, B OMHOM OnpITe (Ne 10) npousomo cyxkenne. B sTOM ombiTe apeHaHH Obi 
eeH MOcle THMOTOHHHA, BbISBABLIeETO pacuIHpeHve NeBOH BeHeYHOH apTepuHn 
oe. Bpejenve alpenamuHa Ha STOM (OHe CONPOBOAKaOCb Cy2KeHHeM ap- 
pun. Hecmotpa Ha pesKue KosleOaHHa MpocBeTa CocyJOB, aaPNanHe He BBI- 
Bal JBy@asHoro elicTBHA, 3a HCKMOYeHHeEM OMHOTO OTIbITAa (°), B KOTOpOM 
5KeHHe CMCHHJIOCh paciiHpeHHeM H MaMeTp apTepHH CTas OOMbIIe HCXOMHOTO. 
opal (3) ormeuaer BydasHoe jelicTBue apeHamuHa Ha BeHeYHbIe COCy/BI 
OJMMpOBaHHBIX Cepfel, KOWeK HM KpONMKOB. ANPeHaIHH OKAsbIBAI [TE bHOC 
enejelicrBue — yo 60 munyT (onpiTE NeNe 5, 6, 7). 
Tipw cpaBuenuau omvcaHHbIxX (@akTOB C aJleKTpOKapAuOr papHyeck HM 
|HBIMH OTMe¥aeTcCA, UTO IPH PAaClIMpeHHM BeHEYHbIX apTepuH yBeMMIHBAIOTCA 
6upt R u P u MHOra YMeHbINAeTCH [IMTeIbHOCTH Key AOUKOBOrO KOMILIEKCa. 
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Tipu cyxkenuu apTepuit mpoucxoguT CHuxKeHHe 3yOra R, yBesiMueHHe JJIMTeJIb: 
HOCTH >KesyAOUKOBOFO KOMMIIeKca, yBeNMYeHHe BbICOTHI 3yOUla T; NocnequM 
WHOra cTraHOBUTCd OTpHuaTenbHpIM. B onpire Ne 5 AO BBeeHHA alpenamuna 
3y6eu, P papen 3 mm, 3y6er R 13 MM, Nocue BBeeCHHA afpeHaMHa, KOrla Ha- 
cTynao cy2KeHHe apTepuu, 3yOen R yMeHbulaJicA JO 5 MM, 3yOel, P He u3Me- 
HAJICA, Tak UTO BEICOTa 3yOu0B R u P crana nour ogMHaKoBoi. B onpite Ne 7 
Ip pesKOM cy2KeHUM cocy4oB 3y6eu, T cram OTpHiaTeJbHbIM, a ST-MHTepBad — 
Blue H301MHHH. Ilo zanHpmm Muruenn uv [anupo (7*) noq BaMaHMeM BBe,eHHs 
ay[peHaiuHa y YeOBeKa MpOMCXOAMT HHBepcHaA HAM ynmomeHHe syOua T F 
HOHWKeHHe HHTepBasa ST. 

Shberpun B AByx onpitax (NeNe 6 u 8) BbIsBas YBeHYHHE MpOCBeTa COCYAOB 
u B ogHom (Ne 5) mocme KpaTKOBpeMeHHOrO HM He3HAYHTeJIbHOrO YyBeJIMYeHHA 
yjMaMeTpa HaCTYMHJIO yMeHb- 
meHwe jjuametTpa. B onpite 
CBoquat Ta6Mya ONBITOB Ne 8 B nepHo, HanOobUero 
pacluHpeHHuA COCY]OB yMeHB- 
IUMIaCb JJIMTeJIbHOCTB | CH 


Ta6Oauna 1 


Cocroanue a 
cocy 0B CTOMbI 2%KemyqouKoB c 0,27 
ef ay 3 Koad. BBed. HO 0,22 CeK. J 
BeulecrBa = ce) a 5 BeuecT. Ha 4 Kr Banuyon, TaK Ke Kak # 
2 = 38 2 & | Beca 2<HBOTHOFO HHTPOrJIMUepHH, BbIsBaJl B 
: Z a 2 g OJHOM  OJTIbBITC- paciuiupeHHe 
oO = oO iS) 
a|Ojas|a | # cocyyla, B Apyrom ompite Ha- 


O.uoqasica JByPasHEH 3- 
(beKT, C TOM pasHHen, 4TO 


Agpenanuu (0,1%) 7/4 )4 ) —] 91 0,010,143 max 

popes (10%) : ‘7 —|— : Betas MJ MOocJIe BBeEJCHHYA BaJINOJla 
ee oA pets 2 9 6 ioueee MepBoHavabHO HacTynMso 
Basunzon 1|/— 1; — 3—4 Kanu — O. 
Hutpormuuepuu (1%) 1] — 11—]| 2 3—4 Kanu Cy#KeHHe, a 3aTEM pa ‘ 


IWupeHne. 

BpeyeuHe KotbevHa BO BCe€X IIATH ONbITaX COMPOBOXK[aJOCb pacluupeHveM 
BeHeYHBIX apTepHii. HavOompuiee pacuiMpeHue HacTynalo uepes 6—13 MMH. 
(onpitpr NeNe 13 u 12), u uepes 20—30 mun. (onpitn NoNe 6, 8 w 14). B onsite 
Ne 13 addexT pacuiupenua HaOmuoyasca B TeyeHHe 80 MuHyT. Hue mNpHBoyuM 
onpiT Ne 14o7r9 XII 1955 r. (puc. 2). Ilocne BBeqenua Ko*enHa WIMpHHa CcocyOB 
H3MeHAsIaCb HE TaK pe3KO, KaK TlOcsie BBeJeCHHA APeHaMHa; TOJbKO B Oj{HOM 
onpite (Ne 6) oTMeyanocb BONHOOOpasHoe pacilupeHue. 
B KauectTpBe BellecTBa, NOHMKarollero OOmLee aPTepHabHOe JaBseHHe, Obi 
IIpHMeHeH B 9 OnbiITax rumoToHHH. Tlocie BBeq_eHHA FHMOTOHHMHA B OOJIbUIMHCTBE 
onpitop (NeNe 1, 7, 8, 10) BeHeyHbIe apTrepuH OblmM pacuiMpenbl. J[BycasHbilt 
atpbekT Opi OTMeueH B ByX OMbITax (NeNe 2 u 6). B aByx onpitax (NoNe 5 u 9) 
TMMOTOHHH BbI3BaJI CIa3M COCYOB H B OWHOM ompiTe (Ne 4)— HuKakoro acdekTa 
He ObIJIO. 
Han6oubuui adpekT vane Hacrynas K 10O—30 munyte. JiuTembHOe pacii= 
peHue BeHeYHbIX COCyJOB Mocse runoronuHa — 7O 80 MuH.— HaOmOasOck 
B WByx onpitax (NeNe 8 u 10). B nepuoy paciiupenua OTMeuaIOCcb yYMeHbIIeHHe 
uHTeppana RR, yKopoweHHe CHCTOJIbI 2%KeJYIOUKOB, yBeIMYeHHe NOTeHMasa 
3syou0oB R u P. B nepuoy cyxeHHA apTepHH yMeHbluasicA BOMDTax syOma R. 
Camoe 3HauuTeJIbHOoe paciinpenve HaOojaOcb Noce BBEACHHA THNOTOHHHA 
jiMaMeTp BeHeYHOH apTepHu ysemHunBasica c 0,9 mm jo 1,8 mm. Han6onpmee 
CY2KCHHE BEHEUHbIX apTepHii OblIO MOC e BBECHUA apeHasMHa: [MaMeTp YMeHB: 
musica c 1,9 mm yo 1,2 mm (onpiT Ne 10). 4 
B KOHTpOJIbHOM OnbITe B Oe[peHHYy!O BeHY J[BaxKAbI BBOAMICA tbusHOMOrMye- 
CKHM pacTBop B KosMmuecTse 0,8 Mu 1 Ma (cM. puc. 1, onpit Ne 11). Usmenenne 
MpocBera apTepHuH OpblIO He3HAYHTeJIbHbIM: HCXOMHbIN AMameTp cocyya Obit 
1,67 MM, a pu HanOoubUIeM pacuimMpeHuu 1,72 MM, T. e. OH H3MeHMJICA B pene 
ax 0,05 mm. Hukakux 9ulekTpoKapqMorpapuyeckux H3MeHeHHit He OOHapyxeHO. 
TakuM OOpa30M, Ha OCHOBe IIpPHMeCHeCHHA KOMII€KCHOrO MeTo,a uccmeqOBa 
HHA KOPOHAPHbIX CocyfOB Ccepyma coOakH (IIpH MOMOUIM KMHOCbeMKH) UH OHO- 
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Pue. 2. Onpit Ne 14 or 9 XII 1955 r. Co6axa «Mapc». KunoKkaypbl. a —BeHeu= 
HbIe COcyAbI Jo BBexenHA 0,5 ma 10% pacrsopa Kodenna. Sxr: PQ 0,1; QRS 0,05; 
QT 0,25; PT 0,35; TQ 0,20.P 1 mm, R 2 mm,Q 1 mM. 6 -— BeHedHble CO- 
cyfbl yepe3 96 MHHYT MOCZe BHYTpHBeHHOrO BBefeHHA KotbeHHa. BugNo paciH- 
peHlie BeHbI H apTepHu, NOABHAHCb MemKHe cocyzbI. OKT: PQ 0,1;QRS0,05; QT 
0,22; PT 0,32; TQ 0,20. P 1 mm, R 6mm, Q 4mm (yBemu4uenne KazpoB B osTOpa pasa) 


TLAH, t. 141, Ne 1, Tpodumosa 


KTPHYeCKOH AKTHBHOCTH Cepjila, MOXKHO OTMETHTD CJlejlyloujee: pH YyBeJH- 
HM [MaMeTpa cocyjla, YBeEIMYHBaercaA BOUbTaxK 3yOu0B R u P uw yMenputaetcs 
TeJIbHOCTb 2*XeyOUKOBOrO KOMIIeKca. [IpH yMeHbIIeHHH JeiaMeTpa cocyja 
HbIUNaeTCA BONbTAK 3yOla R u yBemWuMBaeTCA BObTaxK 3yOua T, HHOrya T 
HOBUTCH OTPHWaTeJIbHbIM, ST-HHTepBaJl — BbIIe H30HHHH. CreqoBaTebHo, 
fONHHE KPOBOCHAOKeHHA MHOKapjla CBA3AHO C OOMEHHBIMH H OnNOdIeKTpHue- 
MH lpoweccaMH cepa. 

Mi3sMeHeHHe IIMpHHbI BeHeYHbIX apTepHii He HaXOJMTCA B UPAMOM 3aBHCHMO- 
OT KONeOaHH OOmjero apTepHaIbHOrO JlaBJIeHHs B OpraHv3me. 


Tlocrynuo 
20 II 1956 


UHMTHPOBAHHAS JIMTEPATYPA 


2c. B. Auapees, 3. Tl. Tpogmumosa, A. MW. BapcyxKosa, Bion. oxen. 
Meetwer,.1,58.301955). *C B. Auapees, H. Il Cnepaucxag, H, JFK 6- 
Kosa, H. HW. Tappuaos, JIAH, 105, No 4, 848 (1955). 3M. A. Appbes, 
4.: Koponapnas negocraroynocrs, B. 15,1949. 4A. HW. Bapcy Kosa, Kongep. mo- 
Ix Hayy. cotp. Mucr. d@apmakou., 9kcMepHMeHT. XHMHOTepan. H xuMuonpodusaxt., Tes. 
manos. OM A Boawun, 9. E. UWpBuauxopcKkan, TT: MW. becnrexkoes, 
CG Maasr, Yu. 3am. 2-ro Mock. roc. meg. unct., 1 (1951). © C. 3. KoctTwxKosa, 
akoul. HW TOKcHKON., 11, B.5 (1948). 711. E. Jiyxomcxku i, Onexrpokapauorpamma 
gadomepanuax muoKapfa, 1943. °®B. E. Hesaunun, Koponapnas 6onesun, 1951. 

T. Ilonos, B ku.: MatepHaabl 10 9KCHepHMeHTaJIbHO-KMHHYECKOi SICKTPOKap AMOrpa- 
1953. 4 E. JI. Ipasoroposa, E, Tl. Xapaxuuua; HAH, 93, Ne 6 
. 2H. TT. Cununuetny, Kannne. meg., 31, Ne7 (1953).; Bion, akcn. 6HOu. H Mez., 
. 3 (1955). 2 T. A. Cunuusnua, Bros. oxen. 6non. u Meq., 37, B. 3,16 (1954). 
. Kordik, Brit. J. Pharmacol. Chemother., 6, 1, 75 (1951). 14, J. H. Mitchel], 
RP. Shapiro, Am. Heart J., 48, Ne 3, 323 (1954). 
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Tloxrnago AkKaweMuu Hayk cece 
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IAM BPHOJOLHA 


A. C. TMH3BYPI 


)KUPOBbIE BELECTBA B OBOIMTAX H AMWE CEBPIOrM 


(IIpedcmaeneno axademuxom H. H. Liimaaveaysenom 16 IV 1956 ) 


SanacHble BelecTBa B AMMe HrpartoT OOJIbLIY!IO POJIb He TOJIbKO KaK HCTOU- 
HUK MIMTaHHA — UX XapakTep UM pacMpefeseHve HakMagbIBaIOT OTMe4YaTOK Ha 
Bce pasBuTue 3apoypiua. [lostomy usyuenve JelTOnasMaTH4eCKHX BKJOYeHHH 
MX BOSHMKHOBeHHMA M HakOMMJIeHHa B XOjle OBOTeHe3sa NpescTaBAeT OOJIbUUIO! 
vuutTepec. B slime oceTpoBbix pplO HMeeTCH 3Ha4HTeJIbHbIM 3allac MHTaTeJIbHBn 
BeLLeCCTB, PIABHbIM OOpa30M CKOHICHTPHPOBaHHbIX B KeJITOUHBIX IlaCTHAKax 
MW XKMPOBBIX KallesbKax; O NOCJIeqHUX B MMTepaType HeT HHKAKHX J[aHHBIX. 

Hacrostlaa paOora NocBaAllleHa HaKOIJI€HHIO 2KUpPOBbIX BelLeCTB (JMMMJOB) B 
opowutax cesproru (Acipenser stellatus Pall.). Panume craquu sToro mpotec: 
Ca Obi H3Y4eHbI B MOJIOJBIX OBOWMTaX HW3 AMYHAKOB CaMOK, 3aXOfAUIMXB 
peky juia Hepecra (Ha IV crayuu 3pedocru (°)), H 43 AHYHUKAa NOKaTHOH CaMKH, 
KOHCYHbIC CTaquH — B OBOWWMTAaX, 3aKOHYMBIHX CBOH pocr (Take H3 AMY 
HuKOB IV craquu 3peocTH), B OBOMHTAX, COSpeBarolulMx NOW eHcTBHeM THT0- 
(busapHOH MHbeKIMH, M B 3pesbIX OBYJMpoBaBMIMx AvWax. I]pomexyTOUHBIe 
CTaqHH, majlaroljue Ha MeKHEepeCTOBbIM WepHO, KOTOpHIM ceBprora MpoBo 
MT B Mope, He OblIM MCcuIeOBaHbl. 

Marepuaui Obit coOpan B Mae—uroHe 1955 r. Ha OceTpOBOAHOM IyHKTe AsjOm 
pplOBoqa B xyTope PoromxkuHo, B emtpTe Jlona. Kycouku sMuHuKa, OT]eJb 
Hble OBOIWUTbI, H3BIeYeHHbIe TPH MOMOMIM Wlyna (Yepe3s pa3sHbie CpOKH TO0CcHE 
HHbeKUMH runodHu30B), H 3spelbie Aiwa PUKCHpOBaH COpMOJI-KaJbIMeM TC 
Belikepy, HeliTpasibubim cbopMaiMHom no JIumsmm u duKkcatopom Max-Manyca 
(4). Ouxcauua mo Max-Manycy c 3a/IMBKOH B NapapuH OKasalacb HeMpuroje 
HOM: Ip MpoBoKe “vepe3 aeTOH OBOWHTbI KPOUWIHJIMCb, IPH MpoBoyKe yepes 
OeH30J OObIad GaCTb 2KMPOBbIX BeIeCTB pacTBOpANAacb. XOpPOMIMe pesyJbTa: 
Tbl ObIIM MOJYIeHbI Up PUKcalHu HeliTpasbHbIM MOpMaJIHHOM H B OCOOeHHO- 
CTH (POpMOJI-KaJIbUHeM, 3aKJOUeHHH B WKelaTHHy HU peske Ha 3aMOParxKMBa’ 
}OULeM MUKpoTome. Cpe3bl okpawiMBatH cygqaHom III (mo Jlaqqu) u uepHel 
cymqaHom B. Kak u3sectuo (14), cyqan III BprapaaeT npeHmMyliecTBeHHO HeHT 
PaJIbHble X%KUPbI, TOra Kak YePHbI cyaH, Nocme PukcallHn PopMoOdI-Ka buUveM 
KPOMe HeHTPaJIbHbIX 2KHPOB, BbIABAeT elle H ocoHNHAb; NocueqHuU Kpa 
CHTeJIb JaBaJl OUeHb YeETKHe KapTHHb!. JONOJHUTeIbHO IPHMeHAJIMCh (UKCAaLs 
AM, 2XKUAKOcTAMH @MyemMuHra Hu CaH-Dennye c 3aHBKOH B NapaduH, OKpacki 
Cpe3OB %KeJle3HbIM TeMaTOKCHJIMHOM HM a3aHoM no [TelyenrauHy, remanayHo 
Maitiepa, JoKpacka cpe30B, OKpalICHHbIX UePHbIM CyaHOM, KBaCIOBbIM KapMiE 
HOM. Kpome Toro, KyCcOUuKM AMYHHKAa, PUKCHPOBaHHbIe CopMOs-KaJbILveM 
TOTAIbHO OKpaulMBaiu cyjaHom III. 

B auunuxe II craquu 3pesoctu (*) (1oKaTHaad caMKa CeBpIOr, NOMMaHHas 
B Hu30Bbe Jfona 2 wIOHA) cOmepKaTCA OBOLMTH HeOOJbINOTO pasMepa, B KOTO 
PbIX ellje He HavaslOCcb HaKOMJeHHe KeNTKAa. OTH OBOWMTHI (puc. 1, J—38) umewt 
OKPyrJlyi0 HH WHOrya HeECKOJIbKO yJIMHeHHYy!O (opMy, HepegzKO He BOUHe 
IpaBuJIbHy!0 BCMeCTBHe laBJICHHA, OKa3bIBAeMOrO MMH pyr Ha ypyra 
Kpynhoe, WeHTpasibHO pacmomoxKeHHoe ALPO cofepxKUT Gombe UHCIO ALPE 
eK, MpWeKallHx K AjepHow OOonouKe. IIpu oKpacke 4wepHbIM cyqaHom HJM 
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c. 1. Mukpodororpadul OBOMNTOB 43 AHYHHKA NOKATHOH CaMKH CeBplorn ({—3)  3pe.ioro 

ua (4a — aHuMaJIbHax OO.1acTb, 46 — BereTaTHBHaA OG/acTb). PopMou-KaabuHnti, YepHbIii cy- 

1, 6 — llepnHdepnyeckue Bakyoun, # — 3epHa 2KeJITKAa, 2 — JIMMHHbIe BKUNOYeHHS, O — CBeT- 
JIbIeE OCTPOBKH B AHHMAbHOH OONACTH Ala (MpOH3BOHbIe KapHon.ia3Mbl) 


maHom III sgpo ocraerca Oecl[BeTHbIM, APbILIKH pasJIMYHMBI — JIMLb 
arojlap TOMY, 4YTO OHH CHJIbHO TIpesOMJAIOT CBeT. ‘ 

Bokpyr Apa B WHTOMIa3Me BbIABJAIOTCA X2KHPOBbIe BKJIOYeHHA. B  oBo- 
Tax C {HameTpom 100—150 » xupoBble BKIOUeHHA pacoOuaraiorTca B orpa- 
YeHHOH OOacTH, OXBaTbIBad Apo NosyKoubuom (puc. 1,/). Bowee kpymupie 
eM STHX BKJIIOUeHHH HMeIoT OOBINHO ciepHyeckyio tbopMy, HeKOTOpble H3 
X qocturaroT 10O—12»Bnonepeunnke. IlopuqumMomy, STO 2XHPOBble KaleJIbKH. 
iM OKPallIMBaloTcA YePHbIM CyaHOM B YepHbI Hu GyqaHom III B opaHxeBbIii 
eT, T. €. COjlep2xKaT HelTpasibHbre *Kupbl. Mexky 2*XHPOBbIMH KallebKaMH UH 
Kpyr oOlacTH, KOTOPyl0 OHH 3aHHMAIOT, JI@KHT MHOXKECTBO M@JIKHX BKJIIOUe- 
H, YeTKO BbIABJIAIOUIUXCA IPH OKpacKe YePHbIM CyaHOM H Hepa3JIHYHMBIX TPH 
packe cyjjanom III, qatomum 3yecb MUI ca6oe pudpy3Hoe OKpauimBanne; 
HM BKJIIOUCHHA HMeIOT, NOBHAHMOMY, B OCHOBHOM (bocdouIMNMAHy!O MpHpoyy. 
) Mepe pOCcTa OBOLHTOB YHCIO %XHPOBbIX BKJIOUCHHH YBeJIMYHBaeTCH WH OHH 
py2KatoT saqpo. Y OBOWMTOB c AuameTpoM 230—330 p (puc. 1, 2) »xHpoBBie 
JUOUCHHA KOJIbIIOM OXBATbIBAIOT SAPO; KPYyMHbIe pacHoularawrTcA OMKe 
Spy, a MexK,yY HMMM H Ha NepHepHH %RKUPOBOLO KOJIbIa JleKAT MEIKE, 
OMHOUKe WIM YacTO rpynmamu. Y HavOoee KPYNHbIX OBOWHTOB H3 AHYHH- 
mlOKaTHOH caMKH (c AuamMeTpom 360—430 pw) KOJIMUeCTBO XKMPOBbIX BKJNOUVeHHH 
fe Ooublle, WHpoKadt Nosoca WATOMMa3sMbl BOKpyr Apa 3anoHeHa WMH 
ac. 1,3). )KupoBoe KOJIbILO HECHMMeETPHYHO—C OOH CTOPOHBI Apa OHO 3Ha- 
TeJIbHO IWHpe (puc. |, 2,3). 
 Lintonsa3ma OBOMHTOB B TeX MeCTaX, re OHA HE COJepKUT AKHPOBHIX BKJIIO- 
HHii, OKpalllMBaeTCA YePHbIM CyaHOM B OJlequbI PouwyOOBaTO-cepbli TOH, 
e. COsepxKHT HeOOMbIIOe KONNYeCTBO WuppysHo pacipefeseHHbIX JIMMM OB. 
jomouKa ocTaeTca SecuBeTHOH. Ha camoli nepHdepHH OBOUHTOB BCeX pasMepoB 
(BaIOT BHJHbI CBETJIbI€E BAaKYOJH Bapbupytollel BeMUHHbI, PaciOjOM%KeHHb!e 
MH pA (dacTb Takoro psa Bugua Ha puc. 1,2). Ilepuhepuueckue BakyoulH 
POO pasIMYMMBI H Ha MapaHHOBbIX CpesaX, OKPalIeHHbIX 2KeJe3HbIM re- 
TOKCHJIMHOM. S3Ha¥eHHe HX OCTaeTCA NOKa HeACHBIM. 

_ACHMMeTpHuHOe pacrosorxKeHHe XAXHPOBbIX BKJIOVeEHHH, OOHAapyKHBalollee- 
“Ha cpe3ax, c OcOGeHHOM UYeTKOCTbIO BbICTyMaeT Ha TOTAJIbHbIX Mpellapa- 
X — KyCOUKaX AHYHHKA MOKaTHOM CaMKH, OKpalleHHbIX CYyaHOM III u mpo- 
eTJICHHBIX B riMuepwue. B oBolnTax, HAXOAUIMXCA Ha paHHUX CTAaqMAX Ha- 
TIeHHA 2KMPOBbIX BelllecTB, OKpacka ropasyo Apye (H, COOTBETCTBEHHO, KOH- 
HTPaluA 2KUPOBLIX BelllecTB OoNbIWe) B TO YaCTH AMPOBOTO CJIOA, PAC OH 
‘eeT HaHOOJbLIYIO TONUMHy. OueBuHO, UTO B OOMACTH, Pe Hayaslacb BbIpa- 
TKa JMMMOB, OHA H Ha MOCMeYIOMNX cTayMAX UeT OoJIee HHTCHCHBHO. 

| Kupospie BelllecTBa oOHapyXUBAIOTCA B MOJIO[bIX OBOMMTAX He TOKO NOC- 
|Hepecra, HO H oO Hero, B AMHUKe IV craqun speslocTH, Te CpeqH Kp yHHbIXx 
TMeHTHPOBAaHHbIX OBOLMTOB, KOTOpble OyAyT BCKOPe BBIMeTAHDI, pas0pocaHbI 
KHe OBOUMTH! CleWyiolleli renepaluH. Secb B OBOIMTAX PpasMepoM 70—80 p 
MaMeTpe Mbl HaXOJIMM HataJIbHble CTaMH HaKOIJI€EHHA 2KMPOBBIX BeulecTB: 
| cpesax BHO, 4TO Apo B HUX pacHO/OKeHO SKCUEHTPHYHO, HM C TO 
DPOHLI, rye cso UMTOMasMbI wpe, K HeMy UpusexKaT OHA, Be 
M HeCKOJILKO 2%XHpOBbIX KalleieK, OKPy2KeHHbIX MCJIKHMH JIMMM]HBIMH BK JIIO- 
HMAMM. OTH MepBble X%KHpOBbie KalledbKH MOryT yexKe JOCTHPAaTb 10—12p B 
ametpe. B opownutax Oovbliero pasmepa (380—400 » B qMaMmeTpe) uMeeTCA 
MPOKHM COM XKHPOBIX BKJIOVCHHM, KaK H B OBOIMTAX TAaKOTO pa3sMepa H3 
uHuKa MoKaTHoH camKu (puc. 1,8). 

| TJurmMeHTvpoBaHuble, 3aKOHYMBINHE CBOH POCT OBOUHTbI H3 AMYHHKAa IV cra- 
M 3pelocTH 10 O6bemy B 250—400 pas Gompile HanOovlee KPyNHbIX OBOILMTOB 
eyyyiouleit reHepauvu. 3a MevHepecTOBbIM NepHO OHH Hakonllt OrpoMHbIi 
fac IMTATesIbHbIX Bel[eCTB, CKOHIHTPHpOBaHHbIN TvIaBHbIM o6pa3o0M B Bere- 
ruBHOl uvacTu opomuta. Spqpo, OTTecHeHHOe B AHHMAaJIbHY10 o6acTb, MOMperk- 

My He coflep»kuT sunujoB. IIpu cospeBaHHl OBOUMTOB (B pesyJIbTaTe HHbEK- 
iM TuMobH30B) APbILIKH H silepHasd OOo0KKAa bap one eat cojlep2KHMoe 
pa mocTeneHHO pacipefemseTca B WMTOMMAsMe aHHMaJIbHOH OOacTH. 
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B 3pesom, cnocoOHoM K ONJOZ0TBOpeHuIO slime B aHMMaJIbHOM o6acTH 
(puc. 1,4a) Mpl HAXOJUM MHOPOUMCJEHHbIC CBETIbIE OCTPOBKH, TMpeAcTaBJi sic MMe : 
coOoli NpoMsBoqHbie KapHOMMAasMbl (*). OTH CCTPOBKM OKPYXKEHbl UMTONNASMOH, 
3aNOJIHeHHOL MCJIKHMH 3¢€pHaMH 2Ke/TKAa (OBAIbHOM WM yAIMHeEHHOH OpMEI, 
umetoT |—3p B OobuueM WHaMeTpe). 7KeNTOUNbIE 3EPpHa OKPalUMBaloTcA YEPHBIM 
CYJaHOM B cepo-roslyOow UWBeT, CYaHOM II] —B 6nequo-xeuTHIM. Takum o6- 
pa30M OHH, UOBHJMMOMY, COfepxKaT BeeCTBA AMNMAHOK Upuposbl. O6ocobd- 
JICHHbIX 2KHPOBbIX BKJIOUCHHH 3yeCb HET, YTO NOATBEpAMaeTCA MH Ha OCMHPO- 
BaHHbIX Mpenapatax (puKcalua *uAKOCcTHIO PnemMunra). B BereTaTHBHOH 06- 
giacTu (puc. 1,46), saxoqalleH B ALle OCETPOBbIX BbIIMe SKBaTOpa, npecOvia- 
JlaloT Kp YHHbIe 2KeJITOUNbIe 3EPHAa, HMEICWIMe NPABMJIbH IO SAJIHNCOU AH y1IO PopMy 
wu jocTuraioume 13—15 » B CoNbILeEM AHaMeTpe. Cpeqw HUX HAXOJHTCH MHOKE- 
CTBO XKHPOBbIX Kamesek. Y nepudepuv Ala u B 3cHe, NepexOAHCH Mey aHu- 
MaJIbHOH M BereTaTHBHOH OOacTAMH, pacnosiaraloTcA Ocoee MeJIKHe KalleJb- 
KH, B WEHTpe BereTaTHBHOM OONaCTH OHH Kp ynHee (PasMepbl BAPbUPYIOT OT 3 JO 
45 B quamerpe). Cofep2kuMoe KHPOBbIX KalleJiek %KHJKOH KOHCHCTCHUMH, OHO 
OKpallMBaeTCA YepHbIM CyaHOM B YepHbI, cyqanom II] — B opaH»KeBbii UBeT 
WM YePHHTCA YeTbIPEXOKHCbIO OCMHA. TakHM OOpa3cM, B 3pesIOM Alle, Tak *Ke 
KaK HM B MOJIO{bIX OBOMMTAX, B COCTAB 2XHPOBbIX KalleJIleK BXOAAT HEHTp abHBIe 
XKUPHbI. 

TlonyueHupie JaHHbIe NpHBOAAT K CeAYWIWHM S8aKkJIIOUeCHHAM: . 

1. Tleppbie *XHpOBble KallebKH B OBOUWHTaX CeBPKTH MOSBJIAIOTCA B He- 
TOCpe[CTBEHHOM cCocefCTBe C AJPOM, B OrpaHHYeHHOH OOsacTH, 10 CBOEMy MO- 
JIOMKEHHIO COOTBETCTBYIOWMEH OONACTH KeJITOUHOFO TeJla HIM apXCa3Mbl B OBO- 
WUTAaX PA]a KMBOTHDIX,—COBeEPLIECHHO Tak Ke, KaK STO MPOHCXOAUT V HEKOTOPHIX 
KOCTHCTEIX pbiO (7,1°), y am@uonti (°,1"), nrum (7°) w uenopeka ("). STO 
IIpHBOAMT K IIpeAMOO*KeHHIO, YTO B OBOMUTAX OCETPOBbIX PbIO TaK»Ke HMEeCTCH 
*KeJITOUHOR Te10. 

2. Bompoc 0 TOM, KaKHe KJICTOUHbIe KOMMUHEHTbI YuaCTBYIOT B CHHTe3e 
2KMPOBbIX BeUeCTB, BbISbIBaeT MHOTO cnopoB. LUupoKo pacnpoctpaHeHa TouKa 
3PeHHA, COrlacHO KOTOPOH %KHP CHHTe3svpyetca TembuamMH T onpyKU, OHAKO 
OHa BCTpeyaeT cepbesHble BOspameHuaA (1°). Ina OpruKa Gobius neilli onucpiBa- 
JOCb y4dacTHe Afpbilek B CHHTese %KNpoB (7°). Y ceppioru B HacTosMeH paboTe 
He OblJIO yCTaHOBJIeHO HHKaKOH CBA8H M€XK]Y CHHTCSCM KUPOB HM ALPHUUKaMy, 
HH Ha OMHOKM CTaqMH He COJepKaBLWHMH XKHPOBbIX BEIIECTB. 

3. HakonueHve XXMPOBbIX BeLeCTB, HavaRWeecd B OrpaHHyeHHoH oG6macTH 
IHTONMAa3Mb!l PAAOM C ANPOM, 3aTeEM UeT B STON COsacTH c GOMLWeL HHTeHCHB- 
HOcTbIO. B pesybTaTe COM KMPOBbIX BKMMOVEHMH, OKPYKaIClUNH APO, Ha Bcex 
CTaWAX MMe€€T HEPpaBHOMEPHYIO TOMMMHY. OGsmacTb, rye STOT col Tome BCe- 
rO, NOBAAMMOMY, COOTBeTCTByeT (Tak %e KaK HM y am*uOult (1")), Oyqymemy 
BereTaTHBHOMY TOJIOcy. 

Tleppu4unaa TOAPHOCTb OBOLHTa YeTKO pasMMyHMa C MOMeHTAa NOABIeHUA 
TI€PBbIX 2XHPOBbIX KalleJib. 

4. DKUpOBble BKJIOUCHUA Y OCETPOBbIX pbIO, Tak 2Ke KAK Y KOCTHCTHIX pid 
(7,°7779) w amduOnti (° ,*"), NOMBAAIOTCA B WNTONMAsMe OBOLNTA 3aqonro oO Ha-. 
yaa OOpazoBanus 2*KeNTKa. I]ostomy Ham MpefcTaBAseTcCA NpaBHJIbHh'M PbIe- 
JeHHe B PasBUTHM OBOUMTA OCOOOK dasbl NepBOHAYAIbHOTO HaKONeHHA 2KUpa, 
Kak 9TO Obiio cyemano B. 3. Tpycosbim yun cygaxa (°,°) u W. VW. Jlannuxum 
Wisi Cura-nyQo1u (*). OfHako HeTE3H COracHTbeA C STHMH HccCHeMORATeAME 
B ONpeseswennu rpanul tasbl NepBOHavaIbHOrO HaKOMWIeHHA Rupa — 3a ee 
HavaJiO OHH MPMHMMAIOT CTaqMH, Ha KOTOPbIX OBOWMT cosepxKUT yxKe MHOFO 
*KMPOBHIX BKJIOUCHHH (pHyem TpycoB NomelllaeT sty cbasy jaxe nocae (pasbi 
NepBOHAavaIbHOrO HaKOMVJIeHHA %KeJITKAa). COBepIeHHO OYEBHHO, YTO HavAOM 
ee culeqyeT CUHTaTb NOABJEHHE NepBbIX XMPOBbIX BKJIOUCHHU, TOUHO TaK Ke 
Kak HavaJOM (asbl NepBOoHavaJIbHOrO HAaKOMIeHHA XKeNTKA cuNTaloT nosPe- 
HHe NepBbIX XKeJITOUHbIX MACTHHOK. 

Bee craquu HakonmeHua KHpa (uM «KUpPOBOrO XKeJITKa»), HaYWHaA Cc CaMbixX 
PaHHUX, JOJ2KHbI ObITb OTHECeHbI K NepHosy GOonbuoro pocta, Tak Kak pa3- 
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PaHHueHHe TepHOAOB MaslOro MH OObWOTO pocTa MpOBOHTCA HMCHHO TO IpH- 
Haky pocTa 3a C¥eT aKTHBHOH WHTONNA3MbI-B NepBbIh Nepawo] H HaKONJeHHA 
<esITKA H APyrHx eliToMMasMaTHYeCKHX BKJIOYeHHH BO BTopoH (4,°). Tpu 
TOM, NOCKOJIbKY HAKOMJIeHHe 2%KHPa MOXKET HAYHHATLCA OUCH PaHO, B OBOLU- 
ax HeOO/IbIUOrO pasMepa (Kak HallpHMep, y cura-nyyoru (*) uM ceBplorn) Te- 
A€T CMbICJI BBegeHHoe B. A. Menenom (*) pasqeneHHe Hayaia pasBHTHA OBO- 
HToB (40 HacTynmeHHA OosbWOro pocTa) Ha NepvoOsb! CHHANTeHHOrO NyTH U 
lanoro pocta. Bonee ompaByaHo cyllecTBOBaBleerpanee (®) H IWHpOKO pacmpo- 
TpaHeHHoe pasyeneHne BCero MYTH PaSBUTHA OBOWHTOB Ha yBe yacTH: |) nepHoy 
lanoro pocTa, BKMIOUAIOULHH (ba3sbl CHHANTeHHOrO NYTH, XapakTepH3yIcWnicaA 
OCTOM AKTHBHOH WHTOMMASMbI H OOWHH JIA OBOreHe3sa HM CNepMaToreHesa, H 
) Mepuog Gombworo pocTu, MPHCyWLHH TOMbKO OBOreHesy, Ha MPOTH2XKeHHH KO- 
OpOro OBOWUT HaKalJHBaeT 3anacHble NHTATeJIbHbIe BELCCTBa pa3sHOl NPHpospl. 


_ Wucrutyt mopdomornun >KHBOTHBIX Toctynuuto: 
uM. A. H. Cepepnosa 13 IV 1956 
' Axajlemun wayk CCCP 
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TAPA3HTOJIO[HA 


b. JI. FAPKABH 


CHOCOBHOCTb JIM4MHOK JIEHTOUHOLO FEJIBMHHTA HYMENOLEPIS 
FRATERNA (STILES, 1906) PASBHBATbCA B ME3EHTEPHAJIDHbIX 
JIUM®ATHUYUECKHX Y3JIAX 


(IIpedcmaeaeno axademuxom K. H, Cxpsbuncim 4 VI 1956) 


Llenent Hymenolepis fraterna (Stiles, 1906) napasuTupyeT B KMUledHHKe 
MbILUeBUHEIX FpbI3yHOB. OTH TebMMHTHI MO MOp@oulorHH U OvomorHuu 4Upes- 
BbIGaHO CXOMHbI C WMPOKO paclpocTpaHeHHbIM MapasHTOM YeOBeKa Hymeno- 
lepis nana (Sibold, 1852). 

MuorouucieHHbIMH MCCIeqOBAaTeMAMM OBO YCTAHOBJIEHO, UTO B OPraHH3Me 
MO3BOHOUHBIX XO3HeB 3TH Wel OT OHKOCHepbl AO cTaqMM WuCTHMepKOna pas- 
BUBalOTCA B BOPCHHKaX TOHKUX KuwIOK. Korosa (’) 
ycTaHoBuia, TO WH4YHHKH H. nana MOryT pa3BuBaTb- 
CA B COMMTAPHBIX (bomMKyax KuwewnNKa. Maxon 
(*) onucam O6HapyKenke WMCTHUEpKOUAOB STOFO Pedb- 
MUHTa B Neveu rppisyHa Cryptomys dorlingi, moru6- 
wero B JIOHJOHCKOM 300s1I0rHMu¥ecKOM cajly. On c4uH- 
Tal STY HaxOAKY Ka3yHCTHYeCKOH. 

Mbt mpov3Bemu TebMHHTOJIOrMYeCKMe BCKPbITHA 
25 Oenpix mbliuel. [lapeHxumMaTosHble OpraHbl 9THX 

O02 mm 2KMBOTHBIX MbI HCCJIeEAOBaIH Ha MpHCyTCTBHe JMIMHOK 
T@JIbMHHTOB KOMMPeCCOPHBIM MeTOJOM, COep2xKHMOe 
Puc. 1. Onkociepa Hyme- KUINeCTHHKA MpOCMaTPHBaOCb NOM ynoOw, a CTeHKH 
nolepis fraterna 43 mumpa- = KYWIIeUHHKA HCCIEOBAJINCb TOXKE KOMIPeCCOPHBIM Me- 
TuuecKoro y3na Oenon TOJOM. 
ce B TKaHH Me3eHTepHasIbHbIX JIMMPaTHYeCKHX Y3J10B 
OpppKeliku y 16 Mbluel Obl OOHapy2KeHbl JIMUMHKA 
Hymenolepis fraterna. JImuMHKu HaxOAMIHCb Ha pa3HbIX CTaqMAX pasBHTHA — 
OHKOCHepbl, Merasocdepbl, ckOeKcOreHe3a, HHBarvHaluH HW WMCTelepKousa. 
Tlocnequue qocturanu 0,24 mM qmMHbI upu wupuHe 0,14 mm. JMamerp cKoseK- 
ca Obll pape 0,1 MM, xo6orok, qmMHoro Wo 0,045 MM, Obl BOOPy2xXKeH KOPOHOH 
u3 20—24 kproubeB, HMeBILMX (bpaTepHONAHOe CTpoeHve HU ocTHraBwiux 0,1 8MM 
aauupl. Juamerp mpucocok Opin papen 0,054Mm. Cxomekc HaxOquTca B OObIY- 
HOM, He BbIBepHYTOM NMoo*KeHHH. Bee 3TH aHHble NOATBEPKMau, YTO B HallleM 
pacnopsxKeHHu UMenHcb mM4uHKH H.fraterna. 9ro nomowKenve BIOCIeACTBUM 
ObINIO MOATBEPK CHO IKCMEPHMEHTAJIbHBIM 3apax%KeHHeM OeMbIX MBIIleH OHKOC- 
qpepaMu 9STOM WecTOAb, KOTOpOe MOA HalllMM PYKOBOACTBOM ObINO MpOBeeHo 
WU. A. Pnedoson. 

KouMm4ecTBO JIMYMHOK B Me3CHTePHaJIbHbIX JIMMaTHYeCKUX y3sax uccmeMO- 
BaHHbIX HAMM CCTECTBCHHO 3apaxKeHHbIX MbIWeH BAaPbUpOBasIO 01 OMHOTO JO He- 
CKOJIbBKUX JCCATKOB 9K3eMIIApPOB. Y OMHOM MbIIUM WUCTHUepKouy Opin OOHapy- 
2KeH B NONOCTH Tea. JIM4MHOK STHX LecTOA B BOPCHHKAaX KHIUeYHUKAa Hamu OO6- 
HapyKeHo He Ono. TlomoBospembie WenHU OblIM HalieHbl HAMM B KHIUeUHUKe 
18 Mplilied — OT OMHOPO JO HECKOJIbBKMX COTeH 9K3EMIVIAPOB. 2 MBILUM OKa3aJIMCb 
CBOOOJHBIMH OT HHBA3HH. Kakoli-nu60 cBasv MexkK/Ly HaJIMUMeM B3pOCIbIX LWecToOk 
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3 KHINCUHHKe H HaJIMYHeM HX JIMYHHOK B JHMaTHYeCKHX y31aX yCTaHOBUTE 
J€Nb3a Obli0, Tak KaK JMUHHKH Hymenolepis fraterna, o6napyxupanucp. 
3 MCSCHTepHaJIbHbIX JIMMPaTHyecKMX y3slaX MbIllleit Kak 3apa?KeHHbIX B3poc- 
IKIMH MapasHTaMu, TaK M CBOOOHBIX OT Hux. C Apyroii cropoubl, mpH Hamu 


pOpMUpOBaHHEIX IMCTHIepKOHAOB B HMaruuecKHx y3laX Mbl OONapyKuBasu 
3 HEKOTOPbIX CJIyuanX TaM %*Ke U 


DHKOCHepbI STUX HecTON. 

B cBxa3H C TeM, 4TO JIHUHHKH 
Jenne B TKAHH JHMdaTuyecKkux 
y3JIOB OblIH HaMH OOHapy>KeHbl 
da PasJIMUHbIX CTayMAX 2KH3HeH- 
AOrO WHKJIa, MOMKHO 3aKJIIOUHTb, 
4TO passputTve H. fraterna moxer 
IPOHCXOAUTb H B TKAHAX AuMatu- 
JeCKHX y30B OppnKeliku. Mobi m0- 
laraeM, YTO JIMYHHKU 3 JMMaTH- 
4@CKUX y3JIOB MOryT BHOBb MHTpH- 
POBaTb B KHIUeYHHK, rye ocru- 
aroT TOOBO3speNnoH cTaquu. ITo 
JONIOMKeHHe MOATBep*KaeTca OT- 
cYTCTBHeEM BOKPyr 9THX JIHYHHOK 
COCMHUTEJIbHOTKAHHOH KaricyJIbl. 

TakuM oOpa30M, Hamu IyTeM 
BCKPbITHA OeJIbIX MBIWWelH, ecTecT- 
BeHHO sapaxennpix H. fraterna, Puc. 2 Puc. 3 
ObIIO ycTaHOBseHO, YTO pasBuTHe Puce. 2. JinuHHka Hymenolepis dateins ae 
9THX UWenHell OT OHKOcKepEI 70 cTaqHH MSE ROSD Eaten eae y 
MMMCTHILEPKOHa MORKECT MPOWCXO- pyc. 3. Luctunepkony H. fraterna u3 uMpaTu—- 
WUTb HE TOJbKOB TKaHH BOPCHHOK ueckoro y3na Senol MBIT 
KHINeCUHHKA H COUMTapHbIX owH~ 
KYWaXx, HOH B Me3eHTepHaJbHbIX JIMMPaTHYeCKMX y3Nax, Kyla JIMYHHKM Mpo~ 
HHUKaioT m0 wMMdaTuueckum cocyfaM. Haxoyka MaxonoM MHOrouncseHHbIX 
mucrenepkoujos H. fraterna B neyeHH IpbIsSyHOB CBUeTeMbCTBYeT O TOM, UTO 
3pe/Ible WHCTHIeEpKOU Jbl MOFyT B HEKOTOPBIX CLYYaAX NOMAaAaTb B OOMbIIOH KPT 


KpoBooOpalleHna. 


YUimn 


Kpacnofapckaa HayuHo-ncceopaTesbckaa ue ers 
| BeTePHHAapHO-OMbITHaA CTaHIHA 


UUTHPOBAHHAA JIATEPATYPA 


; eb (950)3 
| 1 3.H. Korosa, Mey. nappsutow. Hu MapasuTapH. GomesHH, 19, N 
1 J. Mahon, Proc. Zool. Soc. London, 124, Ne 3 (1954). 8K. HW. Cxp a6 u4, Bae 
MatesbocaH, JleHTOUHbIe TebMHHTH — PMMeHOMeNHANAb] NOMAMIHHX HU OXOTHH4be-lpo- 
MBICJIOBLIX TiTHI, 1945. 
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MAPA3HTOJIO‘THA 


O. B. FOJIOBHH 


BHOMOrHA HEMATOAbI GNATHOSTOMA HISPIDUM 


(ITpedcmaeneno axademuxom K. H. Cxps6unoim 4 IV 1956) 


Hematojpl, ormocsuiveca kK cem. Cnathostomatidae Railliet, 1895, B umaru- 
HasIbHOH CTaMH pa3BUTHA ABMAIOTCA Mapa3HTaMH TO3BOHOUHBIX MKAMBOTHBIX, 
OTHOCAILMXCA K’ pa3IHUHbIM CHCTeMaTHUeCKHM TpymilamM. IIpeactapuremm 
poga Cnatostoma Owen, 1836, kK KOTOpoMy OTHOCHTCA paccMaTpHBaeMbIi 
B Hacrosulem cooOmenuu Bug G. hispidum Fedtschenko, 1873, napasuTupyert 
Y MJeKOMUTAWILAX, a TakxKe y desoBeKa. Ilo cpaBHeHHtO C APyrHMH TeJIbMHH- 
TaMH THATOCTOMbI ABJAWOTCA OJHUMH W3 HaHOoslee MaTOreHHbIX, UX Napa3svTH- 
pOBaHHe B OpraHH3Me MICKOMHTAIOMAX HepeKO MPHBOMHT K JIeTaJIbHOMY HCXORy, 
MecToM: JOKasIH3alWA B3pPOCIbIX THATOCTOM CJIYKUT %*KeyOK HW MMIeBOL, 
MeCTO JOKAIH3aNMH JIMYMHOK y YeNoBeKa — NOAKoOxKHaA KJeTuaTKa. [Ipequiect- 
BYIOULUM HCCIEAOBATeEIAM VasOCb pacWIMppoBaTb KM3HEHHbIC WUKJIbI Cleqyt1o- 
mjux ruatoctom: G. spinigerum (1), G. nipponicum (?*,3), G, doloresi (?). Bee 
HCCIENOBATeJIM, H3y4aBLIWNe OMOJOFHIO FHATOCTOM, MPMI K BbIBOAY, 4TO pas- 
BUTHe 9TAX TeIbMHHTOB MpOucxoAur c OOA3aTeMbHOH CMeHOH BYX Mpo- 
M@XYTOYHBIX XO3HEB — MPOMeXKYTOYHOTO (UMKONbI) H  QOMOMHHTeMbHOrO 
(ppi6bl, ampuOun, pentunau). B pesymbTaTe mpoBeseHHbIX paOoT m0 H3y4eHHIO 
Ouonoruu G. hispidum Hamv H3y4eH XMSHEHHBIM WMKJ STOTO MapasutTa HM BBIAC- 
HeHO CJlefyrollee. 

Vs Tena caMKu sila BHIXOAAT elle H60 6e3 OOpasoBanua Onacromep, 160 
Ha cTaquu AByX Wapop ApoOnenua. Jlanbueluiee pasBuTue AIL STOFO remb- 
MHHTA BO3MOXKHO TOJIbKO B BOJe WIM Ha yBJaxKHeHHOH mouse. B ywenax onpese- 
JIGHHA CPOKOB pa3BHTHA AWW HW MOJYYCHHA JMYMHOK MbI NOMeLanu afta B 4a- 
COBbIe CTeKIa HW 3aMBaNM AX TOHKHM C0eM Bosbl. Ileppoe Apo6senne Ha Ba 
iapa HepaBHbIX pa3Mepos, pv TeMMepatype 22,5°, KoTOpad OYeBUAHO ABIAeTCA 
ONTHMAIbHOH, IpOucxog_uT B Teyenue |—2 yac. Ha 3 yenb pasBuTua pu yKa- 
3aHHOH BbIe TeMMepaType JIM4HHKa MpHHuMaer GoOopuguyio tbopMy, 3aTeM 
CTAHOBHTCA YepBeoOpasHon uc 4 WHA pasBuTUA HAUMHaeT WeBeMUTECA. 3amer- 
Hbl€ H3MCHCHHA B OpMe MW pasMepax JMYMHKH MpeKpaulawrca Ha’ 7—8 jeHb, HO 
BbIXOAMT JIMYHHKA 3 AMMA TOMbKO Yepes 11—12 Heli Moce Hauana pasBuTHA. 
Cpoku passurud aMunHoK G. hispidum naxoqatca B 3aBucuMocTH OT Temiepa- 
TYPbI OKPyKarolle cpeybl: mpH 25° wH4HHKA BLIXOAUT U3 alia ua 9—10 J\eHb, 
mp¥ 18° Ha 15 gen, mp 37° w Bomue alia He pasBuBatores. Alina, Haxo_anueca 
B MOJOBbIX IIYTAX CAMKH, 3apuKCHPpOBaHHOH XuAKOCTbIO BapOaraao, B TeYeHHe 
MecaAlLa HE TEPAIOT CHOCOOHOCTH pa3BUBaTbCA JO NOABMXKHON MMUNHKH. 

M13 aa MMYHHKa BbIXOAMT B BOY, Fe MOMKeT KuUTb IIpH Temiepatype 22° 
40 20—30 AHeH. B Boje mM4MHKH He pacTyT MOP@OJIOTHYeCKH He M3MeHAIOTCA. 
Bpiueqiuad 43 Ala IMYMHKAa OfeTa [BYMA TOHKUMH MpOSpauHbIMH YexJIMKaMH, 
WTO CBHCTeAbCTBYeT O TOM, YTO B Alille AMYHHKA MperepneBaer Awe AHHbKH. 
JnA NaNbHeHWero pasBUTHA AMYMHKH HeEOOXOAUMO, UTOOHI OHA ObIa 3arnouena 
HPOM@KYTOYHBIM XO3AHHOM—BeCJIOHOrHM padKOM u3 ceM. Cyclopidae, npyuem 
JIMTHHKU, SarOV€HHble ILMKJIOHOM cCpa3sy 2xXKe H3 Alla pasBHIOTCA Tak xKe 
XOPOMIO, KaK MH JIMUMHKM, MpORKMBABIUMe HECKOIbKO Hel B Bose. IInaparontasn 
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) BOAC AHNHNKA 3aXBATbIBACTCA UHKONOM AaKTHBHO; pH STOM OKpy- 
‘AIOlHe TeJIO JIMYMHKH YEXJIAMKH MpeOXpansAloT ee OT TpaBMHPOBaHHA MaKkcH- 
APHBIMH KOHCYHOCTAMH WuksoMa. Mcxoyn 43 cKa3aHHOrO, OKPyxXalollNe Te0 
MYHHKH OOONOUKH Cileyer paccMaTpuBaTb Kak WeHoreneruyueckue IIpH3HaKkH, 
} KMIWeuHOH TpyOKe WHKIONAa AMIMHKAa OCBOOOKAaeTcA OT YEXIHKOB MIpOHHKa- 
PB moocTb Tea. [lepexoj AMYHHKH 3 KHLeCUHHKA B MOsOcTb Tela WuKuiona lIpH 
sMilepatype 25° nponcxoquTe revenue 15—30 mun. Ipegerasurenn pcex ucnoub« 
IBaHHbIX B HawHX OnbITaX 10 BuAOB WHKMONMA, OTHOCAIMHeCA K 2 MOACemelicrBaM 
6 poqaM, sapasuaucb AMuMHKaMuH G. hispidum. Sapaxkaiorca MHUHHKAaMH Kak 
SPOCMble UMKNONBI, TAK M OCOOH, HaXOAMuMeCH Ha MepBOHAYaMbHBbIX cTaquax 
OnenoAuTHON asp pasBuTusA. Jia Toro YTOObI BIACHUTb MOFyT JIM 3apaxaTben 
muunkamn G. hispidum Apyrue nase pakooOpasuble, Mbl HEOMHOKpaTHO m10- 
emai pasmuagnpix Cladocera u Calanoidea B oun cocyy c siidamu mu BbUUer- 
TMMH H3 HUX JMUMHKaMH. [loqBepraBuiMeca HCMbITAHHIO 2KUBOTHbIC HAXOMUMUCD 
KOHTAaKTe C AiMaMH M JIMYMHKAMM THaTOCTOM He MeHee 5 cyTOK, OfHaKO BO 
Cex Ciy¥anx OblIM MOYYeHbI OTPHUaTeAbHble pe3sybTATHI. 
-Ha 5 jenb npeOpipanua B LNKAONe pH TeMneparype 22—25° nvuunKa JH- 
AeT (OT Havala pasBuTuA 9TO GyeT TpeTbA AHHbKA — MepBble ABe MpONCXO_AT 
alittle). Y 9THX AHUHMHOK MMeeTCA 4eTKO BbIPAKeHHOe TOMOBHOE B3],YTHE, KO- 
opoe B OTIIMYHE OT FOJOBHOPO B3AYTHA JIMYHHOK MOCMeAVIOULMNX CTaHH MHWIeHO 
ofBwkHocTH. Ha 9—10 yenb npeObiBaHua B WMKONe MpoNcxog_nT yerBepTaa 
WHbKa. Ji nuHa Tela Ha STON CTaquU pasBuTua 0,488—0,520 mM, MaKCHMaJibHaa 
mpuua 0,071 mm. Ilepequaa Tpetb Tema BOOpyxKeHa OUeHb MEJIKUMH WHNHKaMH. 
KOPOWO BbIPaxKeHHoe TOOBHOe B3AyTHe, pa3sMepamu 0,050 Xx 0,053 mm crta- 
OBHTCA yKe MOABHXKHbIM HM CHOCOOHBIM NOrpyXaTbed BHYTpb Tema. Ha rowos- 
OM B3AyTHH MMeeTCH YeTbHIPe PAA MeMKUX KPIOUKOB, MPHYeM B KaxkOM pay 
acmosiaraerca 10 30—40 sTHx OOpasoBaHHl. Orxoyamine OT romoBHOrO B3sy- 
ua 4 memMHucKOOOpa3sHbIX OpraHa focTuratoT B AMMHy 0,142 mm. Tuumesog, 
MeIOUMH B AIMHY JO 0,22 MM mp4 MakcHMasibHOH wupHHe 0,017 mM, TaHeTca 
Buje MocTemeHHO paciiMpsrouelica TpyOxu. Kak OyqeT mOKa3aHO HME, Ta- 
Me NHYHMHKH ABJIAIOTCA HHBAaSHOHHbIMH. TemnepatTypa BOJbl, B KOTOPOH Ha- 
OMATCA 3apaxKeHHble IMKJIOMbI, BIMACT Ha CPOK pa3BHTHA' JIMYMHOK: pH 
7° AW4HHKH JOCTHrawT HHBA3HOHHOM cTaquu Ha 7—8 jleHb, npn 22—25° na 
O—12 qenb, npu 18° Ha 16—17 gen. JInunHKH, MpoOpiBue B Tee WHKIONOB, 
ojlep KaBiluxca upu 4—7°, a Tevenue 46 Hel MopdosorMueckH He H3MeHAJINCb. 
locme Toro Kak 93TH WHKONbI ObINa MOMeleHbl B BOAY, TeMMepaTypa KOTO- 
OH paBHatacb 19—20°, mHuHHKH B UMKMOMaX HayasiM pasBHBaTbcaA U Ha 16 
€Hb TpHoOpenu dopMy WHBa3HOHHbIX. YUHTbIBAA CPpOK %KH3HH WHKJIONOB, 
OMKHO MpeAMOMOKAT, UTO B ECTECTBEHHBIX YCOBHAX JIMYMHKH, MonaBulne 
WMKJIONOB OCeHbIO, MOLyT MlepeKBaTb B Tee MOCMeAHMX 3MMY M BeCHOM, MO0- 
fe MOBbIMIeHUA TeMMepaTyPpbI BOMbI, JOCTHTaTb HHBASHOHHOM CTaqun. 
Sapaxenue etpHHHTHBHbIX XO3A€B MOXKeT MPOMCXOAUTb ABYMA MYTAMH: 
MHTbeBOM BOMOM, COMepxKallle 3aparxKeHHbIX WMKJIONOB, MH MpH NoesqaHuu pesep- 
yapHbIxX xo39eB (pblObl, amiHOuH, penTHHM HM Ap.). DKCMePpHMeHTE! 10 sapa- 
eHMIO TOpOCAT MpOBOMMNHCb Ha Oa3e HayYHO-ONbITHOTO XO3sAvCTBAa 
WrenaHOBCKoe» HW B MOCOOHOM xO3sAiicTBe caHaTopua «CocHoBbIli Oop». Oba 
rH XO3SHHicTBa pacmooxKenbl Ha TeppuTopuu Mockosckoit OOnacTH, rye rHaTo- 
rOMaTO3 HH pa3y He Onl OOHapyxKen. Jud nNOcTaHOBKH OMbITOB ObWIM B3ATHI 
nopocaT B Bospacre 2—3 mecaua. IlogonbirHbie MopocsiTa CofepxKaNHCb B yC- 
\BUAX, HCKMOUAIOIUX MOOOUHOe 3apaxkeHHe rHaTocromaTo3om. Bce cBuHbH, 
ylepxKaBluecd B XO3AHCTBAX, Te MPOBOAMAMCh OMbITbI, HEOMHOKPaTHO Npo- 
~PAIHCb Ha THATOCTOMATO3, HO BO BCeX CJy4aAX ObWIM MOJYUeHbI OTPHMATeJb- 
se pesybratal. IIpu mpocmorpe xesyAKoB 13 cBHHeH, KOTOpPbIe COeprKasHCb 
yKa3aHHbIx BbIle xosalicTBaxX H BbICTYMaMH KaK KOHTPOJIbHbIe, THATOCTOMBI 
1 pasy He Opimu OOHapyxeubl. M3 6 mopocsT, KOTOpbIM ObIM JaHbI UWHKJOMBI, 
ylep2Kauue mmunnoK G. hispidum, 3apasnmucb ABa, NPHYCMYe/IbMHHTHI, Ha- 
YIMBUIMeCa B Tene mopocaT 3,5 Mecalla, He MOCTHIIM MOMOBOM 3pemOCcTH. 
IbMOMYy MOpoceHKy ObIIO CKOPMJeHO MACO HCKYCCTBEHHO SAREE 
S° 


JAMYUIKH, B Tee KOTOPOH JMYHHKH HaxOAusMCb OKOMIO 7 MecayeB. TloqonbITHEIt 
MOPOCeHOK OblJI BCKPbIT Tak2Ke Yepes 3,5 Mecslla Moce saparKenusa. B xweryAKe 
ObIIH OOHAPYXKeHbI HEMOOBO3peuIbIe THATOCTOMBI, KOTOPbIe y2Ke JOCTHII pagl 
Mepa B3pOCuJIbIXx. 

Tlogyuenuble HaMH JaHHble No Ononoruu G. hispidum NosBo.1A10T BbICKa3aTb 
COMHEHHE B ClipaBeJWIMBOCTH YTBepKeHHA PAa ABTOPOB, KOTOPble CYHTAIOT, ITO 
pasBHTHe THATOCTOM TIpOHCXOAUT Cc OOA3ZaTeIbHOH CMeHOH ABYX NpoMexyTou- 
HbIX XO3He€B (MpOMexKYyTOUHOTO MH JoNONHUTeNbHOrO). MoxHO mpegnosarath, 
UTO H [pyre NpeyctaBuTesm poya Gnathostoma Takxe pa3BHBaloTca C yYacTHeM 
TOJbKO OJHOFO MpOMeXKYTOUHOTO XO3HHHA, HCMOMb3YA MOSBOHOUHBIX B KadecTBe 
pesepByapHbIX HH Je:HHUTMBHBIX XO3HeB. 


Teabmuutonornyeckaa sadopaTopua Tlocrynua0 
Axajlemuu HayK CCCP 3 VI 1956 
IMTHPOBAHHASA JIUTEPATYPA 


1Cc,Prammas, S. Daensvang, J. Parasitol., 23, Ne 1, 115 (1937). 2S. Yam 
hidia, Trans, 9 Congr. Far Eastern Assoc. Trop. Med. Pt. i Japan. J. Zool., 6 (1934). 
®Y. Miyazaki, Kyushu Univers., 22 (9), 1135 (1952). 
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ITAPA3HTOJIO‘H A 


% 


E. M. KAPMAHOBA 


CHIH®POBKA BHOJIOTHYECKOLO WHKJIA HEMATO/IbI HYSTRICHIS 
ICOLOR DIJARDIN, 1845 — MAPA3HTA JOMAUIHMX HW JIMKAX YTOK 


(ITpedcmaeaeno axademuxom K. H. Cxpsaduneim 4 VI 1956) 


—— 


Hematoya Hystrichis tricolor Duj., 1945 sBaseTca THNHYHDIM BUAOM poya 
‘strichis Duj., 1845 cem. Dioctophymidae. B 1954 r. Ckpa6un u Tuxo6anopa 
Je€WJIM 9TO CeMeHCTBO Ha {Ba TloycemelicTBa: Dioctophyminae (c poyamu 
ctophyme Collet-Meygret, 1802 1 Mirandonema Kreis., 1945) u Hystrichinae 
pogamu Hystrichis Duj., 1845 u Eustrongylides Jagerdskiold, 1909)(*). 
HOBaHHeM JIA JeNeHHA CeMeHCTBa NOCyKHIH Kak aHaTOMO-MOpdomornue- 
Ae Pas IH4IHA, Tak HW 9KOJIOPHA BUJOB STHX Fpyun posoB. B nepBom noycemelicTBe 
JH COCpefOTOYeHb! Napa3HTbI MJICKOIMHMTAIOWHxX, BO BTOPpOM — Hapa3HTbl 
am. Hegocrapalo OnOuOrMyeCKHX pa3sIHYH JIA OKOHYATebHOrO TO TBEpxK- 
AHA NWooOuoro Jenenusa. JLo mocueqHero BpemMeHH B NOZoTpaye Dioctophymata 
onormueckHii UWMK MOMHOCTHIO Obl U3sy4¥eH TOKO yun Dioctophyme 
iale(?4). 

Bspocupie Hematogpr H. tricolor noKamu3yroTcaA NO CeposHOH OOOOUKOH 2wKe- 
3HCTOPO XKeyKa YTOK, BbISbIBAA TsXKeJIbIC HAPYWIeHHA CTPYKTYpbl TKaHel u 
‘@yHKUNH. SHayuTembHad YacTb Tea HeMaTO, JOCTHraloWHx B nny 105 mM, 
‘BaeT 3aMypOBaHa B MOIIHY1O COC]MHHTeCJIbHOTKaHHY!0 Kalicysy, a PrOMOBHOH 
XBOCTOBOM KOHI[bI lapa3HTa CBCIWIHBaIOTCA BIpPOCBeT %KeeSHCTOFO *KelyAKa,. 
popuHpyx ero cTeHKy. 

_Boisprpaemoe H. tricolor 3a601eBaHve, rHCTPHX0O3, HOCHT O¥ArOBbIN Xapak- 
0 H OTHOCHTEJIbHO WIMpOKO pacripocTpaHeHO B 10x%KHbIX palionax CCCP u 3a- 
quoi Esponpi, HepeyKo sKcCTeHCHBHOCTb HHBa3HH YTOK jOcTuraeT 50 mpomex- 
Bu Gomee. Oco6o TaxkeNO MpoTeKaeT 3TO 3a00IeBaHHe Y MOJIOHAKA, TIpOWeHT 
6eM KOTOPOrO OT Hero OplBaeT 3HAUHTeIbHbIM. [HCTpHX03 Kak 3a00leBaHHe, 
HacTOsierO BPeCMeHH COBepwIeHHO He W3yYeH, CBeeHHA O OnONOrMM ero 
360yAHTeIA B NHTepaType MOMHOCTbIO OTCYTCTBYIWT. 

B 1953—1954 rr. namu mpoBogusmacb padota 10 pacumMppopKe Onosornue- 
oro wukaa H. tricolor, usyyanucb smM300TOMOrMYecKHe OCOOeHHOCTH PHCTpH- 
3a. UccneqopaHua Bemucb B KOsx03ax IloTuHfickoro paliona Tpy3suucKor 
P. B pesysptate Opis H3y4eH 2KUZHEHHBIM WHKIJ STO HeMaTO[bI H MOpdosoro- 
aTOMHYeCKHe OCOGeHHOCTH OTJCIbHbIX CTaui pasBUTHA. 

Bspociaa, monosospenaa craqua H. tricolor HopMaJibHO MapasnTupyet 
CTeHKe 2Kee3HCTOrO 2%KeyyKa yTOK. MoxeT HMeTb MECTO H H3BpalleHHast JIO- 
musauud (Mepukapy, BO3{yXOHOCHBIe MeLIKH, MeveHb). OTJIMYHTebHOM MOp- 
JIOFHYeCKOH OCOOeHHOCTHIO STOM CTaHH ABJIACTCH MOULHOe BOOpyxKeHHe 
JVTbIX TOJIOBHBIX KOHIOB KYTHKYJIAPHbIMH LIHNAaMH, o6pa3yrolluMu 28—34 
OMOJIbHBIX PAa, B KaKJOM H3 KOTOPbIX HACYMTHIBAeTCH OT 12 yo 32 wumop. 
PeIHHl U 3aHUi KOHUbI Tea HeEMaTOA CBOOOAHO BYalOTCA B MPOCBeT *KeY Ka, 
© cosjlaeT OarOMpHATHbIe YCNOBHA AIX MHTAHHA, OMIOMOTBOPeHHA H ALIC- 
aku. Atiua H. tricolor orkmaypiBaroTca caMKOH B MpocBeT %*eJlyAKa, mocwe 
rO OHM ¢ NOMéTOM YTOK BbIXOAAT BO BHeLIHIOIO cpesly. TObKO YTO BBIMeJeHHBIC 
ma He CerMeHTHpoBaHEl. JlapHeiiuee pasBUTHe AHI MPOHCXOMHT B BORE. IIpu 
OOOJHOM OcTyne BO3yxa, pH TemllepaType 22—30° B stittjax OOpasyroTcs 
JIBIDKHbIC JIMYHHKU TepBoit craquu B TeyeHHe 3 He/e/lb C MOMEHTA BbIeCCHHA 
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Au u3 KuIUeHHKa. MnBa3sMoHHOl CTaquH MYHHKM OCTHraloT Ha 58—62 jer 
OT Havasa WpoOeHHa, He TpeTeplepad B aiue mwuHek. JjambHehwee pa3BHT! 
yuauHoK H. tricolor MoxkeT MpOfOmKAaTHCA TOMbKO B OpraHH3Me IIPOMeKYTO 
HOrO XO3AHHa. 

B ycosuax Tpy3uucxol CCP mpomexkyTOuHbIMA XO3A€BaMM HeMAaTOAbI I 
tricolor oKa3aHcb MasoujeTHuKoBbIe uepBH Criodrilus lacuum u Allolobopho 
dubiosa var, pontica. 

Ponb pbi6 Kak JOMOMHHTCDHBIX WIM pesepByapHbIX XO3AeB HH B NpPHpod 
HH B 3KCIepHMeHTe He yCTaHOBJIeHa. 

JIM4HHKH MepBol cTaquM MMeIOT BepeTeHOBUAHyIO @OpMy, TesIO MOKPbIr 
TOHKOM ruaqKol KyTHKysOH; AnuHa ux 0,217—0,227 MM, MakCHMaJIbHad Ut 
puna 0,019—0,024 mm. TomoBpHo KOHeI, HECKObKO MPHTYyMJIeH, XBOCTOBOH = 
OCTpbIH, KPIOUKOBUAHO 3arHyTbId. Ha roOBHOM KOHLE JaTepaJIbHO PaciOJlO7KeH 
Be KapMaHoo6pasHbie amcuybl. PoTosoe oTBepcTHe cmerka cyOTepMMHAaJIbH 
CBHHYTO Ha BeHTpasbHy1o cTopony. Mmeetca HeOombilad OBaJIbHaA POTOBE 
MOOCTh HW XOpOWO 3aMeTHbIMt OGoIogoocTpEIt cTuneT AnHHOL 0,019—0,021 m 
Kak NepdopaTopHbli opraH. K 3ayjueMy KOHIy CTHeTa MpMMbIKaeT OYCHb TO! 
KH yOpyruit Kanusmap, KOTOPbIi ABAeCTCA KYTHKYJIAPHOM BbICTHIKOH Tepe 
Heli KHuIKH. Mmeerca mapHaa cyOjop3aibHaa 2Kele3a, MpOTOKH KOTOPOH O 
KPbIBaorca y OCHOBaHUs cTuvieTa. [InmjeBapuTenbHad TpyOKa HE Audppepeni 
poBaHa Ha OTJ(eUIbI. 

B Tene MpoMexyTOUHOTO XO3HHHAa, JIMYMHKM 2TOM cTaquM MOKHAaIoT 06 
JOUKY Alilja W MPOHMKAaIOT B MOJIOCTb Tela MapasuTa, 3aTeM B ero CyNpaHepas 
HbIt KPOBeEHOCHBIM COCyA, JexKallui Ha HEpBHOH WenouKOH. Syecb Mpoucxo;t 
nepBad JIMHbKa. 

JImuuHKu BTOpOM cTaquM C TOHKOM rilalKOH KyTHKyJOM, TyMO3aKpyrJIeHHBl 
MepeHuM HW 3aOCTPeHHbIM 3aqHuM KOHUOM. IlepopaTopHpix mpucnocobmeHr 
y JIM4MHOK Her. JIMUMHKH STOM CTAqHH NOKaNu3yIOTCA TaKKe B CyMpanenpam 
HOM KPOBCHOCHOM Cocyye B ero Kayf{aJIbHOM y¥acTKe, BTopad JIMHbKa B 9KCII 
PHMeHTe HaGyrOfanacb Yepes 5,5 MecaLeB Moce Hadala 3apaxKeHHaA. 

JIuuuHka TpeTpet cTaquu 14,91 mm juuHEI u 0,24 MM UIMpHHbI, rOOBHOM 
XBOCTOBOM KOHUbI TyMO3aKpyrsenbl. KyTukywla TOHKaa, ruiayqKkad. AMHKaJbE 
rOJIOBHOM KOHEL, JIMYHMHKH OKPy2XKeH BaJIMKOM, 10 KpaloO KOTOpOrO pacnouox*Ke 
BCHYHK W3 WeCTH Me@KHX COCOUKOB HM AByx amduy. HepBuoe KOIbuO CABHHY1 
OH3KO KNepequ HW exKHT Ha paccTosHuH 0,125 MM oT Nepequero KOHIa Tes 
[]umeBaputesbHad TpyOKa YeTKO AuppepenuupoBwana Ha OTAenHI. JIMauHKH I] 
CTa\HH JIOKaIH3YIOTCA B TOJOBHOM y4acTKe cyMpaHelipanbHOoro KPOBCHOCHOI 
cocyya uepBa. 

JIMYHHOK UeTBEPTOH CTaJ{MH, CNOCOOHBIX BBbISbIBATh 3aparyKeHHe ec:HHUTH! 
HOrO XO3aHHa, B MpuHpoge Bcrpeyeno y 10% Criodrilus lacuum uy 3% All 
lobophora dubiosa, JImuHHKU STON CTaquM NOKaNM3yIOTCA. TAKKE B LOOBHO 
yuacTke CymlpanelipambHoro KPOBeHOCHOrO cocyya XO3HHHa.. Teno H4HHO 
HHTeBHAHOH (POpMbI; Clerka CyKMBaIoMeecA K XBOCTOBOMY KoHILy 29,0—31,0 m 
qaMub! A 0,46—0,58 MVM MakcHMaJIbHOH WupHHbl. Kytakysia Ha BceM Mpors 
XKCHHM UX MoMepedHo ucyepyena. [oOBHOH KOHeL, HMeeT BU yceueHHoro KOHycé 
[lo HanpaBlenmo K3aqH NepeqHvit KOHeI, Tea NOKPBIT KYTHKYJIAPHbIMH UM 
mami, oOpasyromumu 148—150 mpoqobHbix pala, B Kax%KOM H3 KOTOPbIX Hi 
cuuTpIBaeTca oT 18 oO 27 mMuNnOB. Ha romOBHOM KOHIG HMeeTCA BEHEIL 43 WeCT 
COCOUKOB HM [[ByXx amu. Ha 9Tou cTaquu pasBuTua CPOpMupyloTCH BHYTPeHHP 
MOJIOBbIe OpraHbl HU KOMYAATHBHBIM alilapaT, MO3BONAIONIHe pasM4aTb JMC 
m0 Mowy. 

YTKH 3apaxKaloTcA MporaTbiBad JHYMHOK BMecTe c uepBem. JIMUHHKH BE 
XOMAT 43 NOCMeHerO yxKe BMMUeBOLe NTHUBI. [lonaB B mpocBeT xKeesHCTOrO XK 
Ay4ka, JMYHHKH BOypaBJIMBaIoTCA B CTeEHKY MOceqHero, B TeyeHHe 2 yacoB JI 
UHHKH [BaxK bl MpOOoMaioT CTeHKY Xe yKa, TaK YTO TepeHui U 3aqHHi KOH 
HEMATOJbI OKA3bIBaIOTCA CBOOOAHO CBELIMBaIOWLMMHCA B ero mpocBer. Ha 7—] 
Hb JIMYHHKH MpeTepepaoT YerBepTyio, MocaesqHo1I0 JHHbKy. Ha 20—% 
J€Hb BOKpyr ObICTpO YBC/IMYMBAaIOUMXCA B pasMepaxX HeMaTOA Co cTOpoH 
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SHOH OOOIOUKH %*KesyyKa OOpasyetes Karcysa. Ilo ucTevenuu mecsaa He- 
Ib JOCTHPAaIOT MOMOBOK 3peOCTH HM HAYHHAIOT OTKMabIBaTb lina. [1poyon- 
CJIbHOCTb BbIJeIeHHA Au, CaMKamu H. tricolor 30—45 que. Bcxope nocue 
KPalleHHA MpOAyKUMH AHI, HEMATOJbI THOHYT: KallcyJbl CMOpILMBAaIOTCA, 
ITKH PeJIbMHHTOB TOCTeEMeCHHO paccacbiBaloTca. 

Becb WHK pa3sBuTua H. tricolor copepmaetca B Tevenue 270 —300 qHel. 
-eSyJIbTATbI MOJIWYCHHBIX JaHHbIX M0 Ouonoruu H. tricolor noyTsepxjawT 
BHJIbHOCTb NoypasyemeHua cemelicTBa Dicotophymidae Ha yBa moycemelicTBa: 
ake Dioctophyme renale (noycem. Dioctophyminae) yyacTByroT Npomexy- 
IbI H JMOMHHTebHbILi XO3HeBa, B TO BpeMaA Kak y H. tricolor (noycem. 
trichinae) pasBuTHe HeT TOMbKO C OHM NpOMexKYTOUNDIM XO3qsHHOM. UTO 
KacaeTca pbiO, B Tele KOTOPbIX OblWIH HaliJ[eHbl HHBASHOHHbIe JIMYHHKH He- 
Oo 43 poga Fustrongylides, 61u3Kux kK poy Hystrichis, To ux cmeqyer pac- 
TpHBaTb KaK pe3ePBYaPHbIX XO3seB. 


Peapmunrosornueckas Jla6opaTopua Tocrynuio 
is Axkajlemu Hayk CCCP 3 VI 1956 


) ILHTHPOBAHHAS JIMTEPATYPA 
2K. WU. Cxps6un, H. I. Wuxo6aaoBa, Onpenerntenb napasHTH4ecKHX He- 
m, Van. AH CCCP, 4, 1954. 2A. E. Woodhead, J. Parasitol., Suppl. 27, 
1941). ? A. E. Woodhead, J. Parasitol., Suppl. 31,12 (1945). * A. E. Wood. 
! d, Trans, Am. Micr., Soc., Sol. 69, Ne 1, 21 (1950). 
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Jloxnagn AkaywemMunu Hayk cccP 
1956. Tom 1141, N14 


“ 


NMAPA3HTOJOL Hy} 
A. M. KPHBKO 


ECTECTBEHHOE PA3J,BOEHHE BECEHHETO NOKOJIEHHA OBE4UbEDr 
OBOJIA (OESTRUS OVIS L.) B AJIMA-ATHHCKOM OBJIACTH 


(IIpedcmaeaexo axademuxom E. H. Tlaeaceckum 24 V 1956) 


Vccneqosanua OMONOrMH OBeYberO OBOJa B Anma-ATuuckol o6nacTa Ka 
3axckoli CCP nposogqusmucb B 1952—1955 rr. Ha Amma-ATHHCKOM MACOKOMOE 
HaTe HM SKCHepHMeHTasbHOH Oase MuctTutTyTa BeTepunapHy Kasaxckoro (pHi 
ana BcecorwosHol AKkajleMHu CedI 
CKOXO3SHCTBCHHbIX HayK. 
Jiuuvamuka pa3sBHTHA JIMYHHOK OBeubero OBOLa B 1952—1953 rr. Obi TIpous 

BeJeHbI BCKPbITHA 216 OBeU4bH 
UvCeHHOCTh OTIEJIb- rOJIOB, Ip KOTOPbIX H3BJIeKaJIHe 
HBIX CTAHH WHMHHOK, = Boe JHUMHKH C OJHOBpeMeCHHBIl 


Ta6Omuna 1 


4 
° of BL% 

— sg | ge |— onpejlesieHeM cTaquit MX pasBuTHs 

wo | 78 ead H MeCcT slOKausalun. [lonyyeHH 

y HI 
pesysIbTaTbI MO3BONHIH yCTaHd 

AnBapb 5 64 40 | 47 13 BHTb CJICyIOWlyIO JMHaMHKy pai 
Peppate 4 Aas < i = BUTHA JIMYHHOK (cM. Ta6s. 1). — 

apT 

noe 3 leas 9 | 57 TakuM o6pa30M yCTaHOBJIeHO 
Matt 10 405 45 34 oA YTO B NOJOCTAX YTOJIOBbI OBEI JIL 
Vioup 46 | 4143 53.0) 638 14 UMHKH | cTaqHH HaXOJATCA B Te 
Vion 11, 309 5-88 4 Wl ats yeHue BCero roja, WH4HHKH II cre 

Apryct 54 | 680 | @7 | 9 | 24 , es Cae 
Centa6pp 13 | }"397 1 "400 | | a ee ee eee 
Oxts6pb ag! lhee7e5l 400 | of oxTAOpe, a sMuMHKU III cragM 
Hos6pp 400 0479 97 3 — OTCYTCTBYIOT B CeHTAOpe — HO 
Tlexa6p» 30 | 616 | 961 3 | 4 — g6pe. | 


CnelvaJIbHbIMH 9KCIepHMeHT4 

MH Ha STHATAX, MOMBeprulHxca eCTeCTBEHHOMy H’ HCKYCCTBCHHOMYy 3apa 
XKCHHIO JIMYHHKAMH OBeYberO OBOMa, ObINO HeEOMHOKPaTHO JOKa3saHO cymlect 
BOBaHHe JByX NOKONeHHH OBeubero oBoya B Amma-ATuHCKOM oOmacTH. Ha 
mpumep, B 1955 r. y noqBepraBlIuxca eCTeCTBeEHHOMY 3apaxKeHHIO ATHAT BeceH 
Hero. oKoTa yxe I1 wna HaOmofanuch 3pempie mH4HHKH III] craqun 
QKCHepHMeHTaMH HM HaOJOeCHHAMH B TIpHpofe yCTaHOBJIeHO, YTO BpINAaeH 
JIMUMHOK OCeCHHerO 3apaxKeHHA HAYHHAeTCH C CepeMHbI MapTa H OKaHYMBaeTC 
B KOHWe abrycTa. CamMbli paHHHH BbIeT MyX M3 JIMYHHOK OCeHHero sapameé 
Hua OTMeyeH 13 maa (1954 r.), KOHeIL JeTa HaOmOfasicaA B CepeqMHe OKTHOpS 
JIMUMHKH B OproulKe CaMOK CO3peBaioT B TeyeHHe 16—20 cyTOK mocme BBIWeT 
camok. JIm4uHKu I cTaquM BeCeHHero 3apaxKeHHA MOABJIAIOTCA B HOCOBbIX MOVE 
CTAX OBEll C Cepe/{MHbI HIOHA; WHUHHKH I cTaqMH OCeHHero 3apamKeHua — C 
peAMHbI aBrycta. 

¥xKe yepes 2 HeJeH NOCIe NOABJICHHA NepBbIX JHUHHOK I cTaqHH BeCeHHEer 
3apaxKeHHA NOABNAIOTCA Heppple WHYHHKH II cTaquM, KOTOpbIe BCTpeyaroTe 
B TeveHHe HIOA M aBrycTa, WHUMHKM III craquM BeceHHero 3apaxKeHHaA - 
C CepeMHbI HIOA NO KOHIa aBrycTa. OTH JaHHbIe MO3BONAIOT MpefcTaBuTh PM 
QOBOM WMKJI OBedberO OBOJAa CeyIouNMM OCOpasom (cM. pu. 1). 

M3 rpacduka BuHO, YTO WHYHMHKH I cTayMH BeCeHHeroO HM OCeHHero 3aparxKeHl 
BCTpeWaloTCA B MOMOCTAX FOJIOBbI OBEI, B HIOHE H C aBrycTa TO JeKaOpb; HUME 
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rau JByX NOKOJeHHH BCTpeyaloTcA pyr c ApyromM HW OMH pas — 


MHUe HIOHH WIM Havavle HOA; 


auuHHkKH HI yByx NOKQJeHHi ~BeTpe- 


rca J[pyr c Apyrom B uiose. B Teyenve 1'/. MecaleB (co BTopoi NoOBMHI 


A MO KOHeIL aprycta) HaOvtojaer- 
COBMeCTHbIM sieT BeCeHHerO H 
Hero MOKOJIGEHHH OBeYbero OBOJa. 
JHaKO B OJ\HOM OMBbITe C ATHATAMH 
HHero OKOTa, NOcTaBJIeHHOM JWIa 
HOBJIGCHHA CPOKOB pa3BHTHA JIH- 
IK OBEYbErO OBOMa BeCEHHEYO 3a- 
CHHA, OKa3aJi0cb, UTO 3aMeTHaA 
‘b JIMWHHOK ocTaBaylacb emule B | 
MM, B TO BpeMA Kak OCTAJIbHBIe 
AHKH, MOMaBUIHe OHOBPpeMeHHO 
MH B MOJIOCTH TOJIOBbI ATHSIT, y2Ke 
HUH cBoe pa3BHTHe H BbIMaJIH 
3€MI0. OnbiT OblJI MOCTaBJIeH CuIe- 
mlm oOpasom. B anpese 1955 r., 
jaualla séTa oOBeubero OBOJa, B 


Cmaguu 2uyYuHOR 


Sein 


Pue. 1. 


amma 6 


es |t/ 4 


@ — BeceHHee 3aparxkeHHe (HH JET), 


6—oceHHee 3apaxeHue (uu séT) 


ia-ATy Oblo0 mpuBeseHo 19 ABaqWUaTHAHeBHEIX ATHAT, KOTOpbIe B TeyeHHe 
0 ONIbITa COep2KaJIHCb B 3aKPbITOM NomMemlenun. Bee sruata 11 — 12 mins 6nI- 
HCKYCTBEHHO 3apaxKeHbl JIMYMHKaMu I crayMH oBeubero oBosa. B HO3ApH 


| 


| Ta6Oauma 


2 


SH PasBHTHA JIMYHHOK OBeubero OBOJa BeCeH- 


Hero 3apaxKeHHiaA 


< 

[e} 

ma 3a6oa | && gs 
ge gE I Il 

| sé 75 
‘b Ps 34 as 1 
fb 4 103 82 8 
ycT 4 421 8&9 7 
“iOPb 4 24 | 19 5 
og 4 — — — 
4 16 3 8 


Cranuu M4HHOK 


Il 


OHOrO STHEHKa BBOUJHCb BCe 
JIMUHHKH, H3BJIeKaeMble H3 Oprollika 
OAHOH CAMKH OBOJa, NIPOABABIUEH 
CTpeMJICHHe K OTKIa[Ke JIMUMHOK. 
SapaxkeHHble ArHATa NepHoquue- 
CKH, HO He paHee 8 cyToK mocse 
3apaxKeHHa, 3a0HBasINCb U COOpaH- 
HIM MaTepvall aHasIH3HpoBavica. 
TlosyueHHble pesyJIbTaTbI CBe/eHBI 
B TaOn. 2. 

Takum o6pa3om, B CCCP sriep- 
BbIe OTMe€4YeH (bakT pa3]{BOeHHA 
BeCeHHeroO MOKOJICHHA JIMYHHOK 
OBeybero OBOa, HaOmOfaBlUnHcA 
paHee Jui B Tate Hp1o Mexcuko 
CIUA (¢). Uactb mm4uHHOK 3aKaH- 


ACT pasBHTHe B KOPOTKHe CpOKH H ycrieBaeT JaTb 2 TOKOJIeCHHA B To,, a 
fb PaSBUBAeTCA JWIHTebHOe BPeMA H JaeT OMHO MOKOMeHHe B To}. 
DNMCaHHBI WHKM pasBUTHA OBeUbErO OBOMa ABMAETCA MepeXOLHbIM Mey 
JIOM B Ce€BeEPpHOM 4YaCTH pacMpocTpaHeHHa OBOMA, Fe pasBuBaeTCA OHO T0- 
2HHe B Of, H WHKJIOM IOXKHbIX OOsacTeli CCCP, rye pasBuBaeTcs Ba MOHBIX 


OneHHA B Tog. 


_ Waucrutyt perepHuapuu KazaxcKoro dpuvunaa 
Bcecoisuoli akaqeMHH CebCKOXO3ANCTBEHHBIX Hay K 


um. B, WM. Jlenuna 


| 


Ilocrynusio 
15 V 1956 


UATHPOBAHHAA JIATEPATYPA 


Ze Guan betiewWe CioMit che ll, 


: 


Am, J. Vet. Res., 2, 358 (1941). 
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Jloxnaygn Akagemun nayx CCCP 
‘ 1956. Tom 111, Ne 1 


be 


ITAPASHTOJOF Hj 


T. TI. YADKOBA 


K BONPOCY O B3AMMOCBS3H JIEHTELWLOB, MAPA3HTHPYYOLIM) 
Y MJIEKOMMTAIOLUMX HM NTH 


(ITpedcmaeaeno axcdemuxom K. H. Cxpsabunoim 80 XI 1955) 


Yuenne E. H. Tapnoscxoro (7) 0 mpHpoxqHoH o4aroBocTH TpaHCMHCCHBHEH 
WM HEKOTOPbIX Tapa3HTapHbix OosesHeH jaslO BOSMOXKHOCTb MOAOHTH K BbIpA 
60TKe HOBbIX Mep OopbObl c paycM OosesHeH. M3 resbMHHTO30B B HaCTOALIE 
BPe€MA H3BeCTHO HeOObIOe KOMHYeCTBO OosesHeH C MIPpHPpOAHO-O4arOBbIM pac 
IIpoctpaHeHveM, K UHCIY KOTOPbIX OTHOCHTCA HU MH IMOOOTPHOS. 

OyHuM H3 HaMOoulee LIMpOKO pacnpOcTpaHeHHbIX HM HaHOoOsee OMACHbIX Js 
YeNOBeKa BYOB WupuNOOOTpHHA ABAAeTCA seHTel, WHpoKHH (Diphyllobot 
hrium latum). Buonorua ero xopowo u3yyeHa. 

C dekaivaMu YemoBeKka sia MonayawT B BOY U 3jeCb 3apaxKalorT NaHK 
TOHHbIX PpakOOOpa3HbIX, KOTOPbIe, CTaB OObIueH pbIObl, HHBASHPyiOT ee JHUHH 
KaMH-lllepolepkoujamMu. PpiOa, nopaxeHHad JIMYHHOUHLIM udu OOOTpPHOsOMy 
ABNACTCA MCTOUHHKOM MMArHHavIbHOro MH ANOOOTpHOsa Oe UW pala Ke 
BOTHbIX. TaKOH Ke IlyTb pasBUTHA COBeplaloT HM MHOFHe JIpyrve BHAbI JICHTeIOB 
OyHako 3a TocseqHee BpeMA 8B TeNbMHHTOMOrHYeCKOH JIMTepaType BbICKAa3BI 
BaeTCA NpesMOO*RKeHHe O HAIHYHH BOSOYAMTeIA B AMKOM Wpupoye, B YacTHOCT 
B paclipocrpaHeHHun MPHMNOCOTpHO3a NOsospeBaloTcA Yaliku WH Jpyrue B 
PbIOOAHbIX NTH. 

Tax, B 1944 r. Aucpope (2?) npnuien kK BEIBOLY, ITO B3pOcubIe CTaHH JeHTE 
HOB, MapasuTHpyrouux y NTH (YaeK H OakaHOB), MOryT NapasHTHpoBaT 
TakxKe WH y MJICKONHTAIOUINX. . 

Banaue (*) B 1945 r. u3y4as JeHTeLLOB NITHIL HW MJICKOMUTAaIOWLAX WH COmocTaBsA 
MX C JICHTeILOM WMpOKHM HD. dendriticum, «koropbili HOpMasbHO UMapasuTupyel 
y uTuHy». ABTOp NpHXOAHT K MHeHHIO, 4YTO BCe paCCMOTPeHHbIe HM JICHTELbI OF 
HOCATCH K OJHOMY Buy, a uMeHHO D. denriticum u 4¥TO qHUIb NapasuTupoBaHAl 
B CTOJIb Pa3JIMYHbIX XO3M€BAX KaK NITHUbI WH MJIEKOMMTAIONLMe, IPHBOAUT K HeKO 
TOPbIM OCOOeHHOCTAM HX MOpdouOrHH. 

B 1953 r. nosBusiacb craTpsa Kyviopa (°). OOHapy2xkHB 3apaxKeHHOCTh Mmepo 
WepKOWaMH pbIO HWPKHeH QulbObl HM Apyrux Bogoemos TamOypra, on mpequpH 
Han OOcneqoBaHHe 13 BUAOB AUKUX NTH HW OOHapyxus y O3sepHO Yaliku L 
rus ridibundus B3spocapix JIeHTeIOB, OTHECeHHbIX HM K Buy D. dendriticum 
M3 nonopospesbix vepBeli HM ObIIH BbIJeeHbI Afila, H3 KOTOPBIX sbIpaleHb 
MNpOWePpKOHAbI B WHKONAX. Payku 3aTeM CKaPMJMBAaJINCb pbi6aM HM B NOC Ten 
PasBHJIMCb MIepOWepKONAbI, B CBOIO OYePejb CKOPMVJICHHbIe MOJOMbITHbIM YalikaMy 
KpaukaM H, rlaBHOe, KpbICaM H MbilliaM. Bce ykasaHHbie 2KHBOTHbIe 3apasHJHCB. 

Takum o6pa30M, XOTH BONpOC O BO3MO%*KHOCTH MapasHTHpOBaHHA JIeHTeLLO! 
NTH Y MJI€KOMMTAIOINX yxKe He pas OOcyxXacaA B IMTepaType, STO aABMeHH 
ObIIO BIePBbIe JOKA3aHO 9KCMePUMeHTAabHO. OHaKO BbI3bIBaJIO COMHeHHE, UT 
CTOJIb Pa3/IMYHbIC B CHCTEMATHYECKOM OTHOLICHHH XO3MeBa, KAK MJICKOMMTAIOUM 
M MTHUbI, MOryT ABJIATHCA OOMaLaTeNAMH OOULMX NapasHTOB. DTO Kaszalocb oco 
OeCHHO HeJONyCTHMbIM JVI pbIOOAAHBIX ITHL, y KOTOPbIX, KaK H3BeCTHO, (pH3HO 
JIOrHA MHULeBAPeHHA OTIMYAeTCA PAROM OcOOeHHOCTel. Bo3HuKasl TaKxKe BO 
MPOC O BOSMO*KHOCTH NapasHTHPOBaHHA JICHTeLOB YeOBeKa y THU. Byz6epu Ga 
Mw Bpamnt (‘) oTpHiaioT BO3MOxKHOCTS NOAOGHOrO ABeHHA. 
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1954 br. MbI pew cyenaTb NOMbITKy 9KCNepHMeHTasbHOrO 3apaxKeHHA 
MepOwepKOWaMU JIeHTella WIMpOKOrO. OTOT BoMIpoc uMeeT .GObIUOe 3THe 
OJIOPHYeCKCe 3HaYeHHEe, TaK KaK H3BeCTHO, YTO KpOMe WWMpOKOrO pacmpo- 
HeHHA AupHNCOOTpHosa no noOepexkbio Basrulickoro mops, uMerlores 
c€ OWA C BbICOKHM NPOWCHTOM 3apar%KeCHHOCTH HaceJIeHHA B JPyrHx mectTax 
TcKoro. Ccro3a. 
(JIA ONIbITOB Mb HCMOIbSOBaJIM MOJOMbIX Yaek Bua L. ridibundus, nonyuen- 
M3 salloBeyHHKa «Kueso» (MocKkopcKoe mope). Ualiku Opanucp u3 rHe3y 
JHE, 3a HECKOJIbKO JHE JO BbIIeTa H3 rHesyqa. B Boyoemax MocKoseKolt 
CTH 3aparxKeHHe pbIO AHPuOOOTPHO3SOM He OblIO YCTaHOBJIEHO, Mbl BCKPbIIM 
€K H HH B OMHOl H3 HHX JIeHTeWOB He OblIO COHapyxKeno. 
JIA 3apaxKeHHsA YaeK ObIIM HCHOMb30BaHbI epi, MPpHBeseHHbIe u3 JIeHHH- 
a. M3 4 xr epmieH Hamu Opin0 JoGbiTo 450 naepouepKoujos. Hecmorpa na 
ITO pbiOa NpOMexkaa OKONO JByX CyTOK Np Temmepatype Bowie 30° u Gpiia 
WU pasJOKUBWeHCA, BCE MJepOMePpKOHYbI OKA3aIHCb %KHBBIMH. 
KMSHEeATEIbHOCTh IVIEpOWepKOUAOB OMpeyenanacb MO NOABHXKHOCTH HX 
isHONOrMYeCKOM pacTBope. I]oqoOHbIM COpasoM CyAU O KHBHEeeATeMbHOCTH 
jounepkonypos B. I. THesqusos (*) B cBOuX 9KCNepHMeHTax C 3aparxKeHHeM CO- 
JM4HHKaMH H3 JICEHHHTpaycKHx epweH. B ero ombitax npoBepeHuble Ha 
AECNOCOOHOCTh MVIEPpOWePKOHJbI, 3apasHJIH BCeX MOOMbITHbIX CCOaK. 
aukaM IIJIepOlepKOHbI aBaIHCb BJIOMWKEHHBIMH B KYCOUKH CBexKeli pbIiObl. 
ad uTuia nolyunsa no 15 naepoyepkougos. Bcero Opiio 3apaxeno 
aek. Takoe 2Ke KOJIMYeCTBO TIepOlepKOHAOB MbI BBeJIH MMNeTKOM B TMUNe- 
iTpem rosyOamM. a 
depes 4 uaca Nocyle 3apaxkeHHA Obl 3a0NTSI TPH Yaliku. HukaKkux cueqOB 
byTCTBHA B HUX MWIEpOlMepKOHAOB YCTAHOBATb He VJlaOCb — ux %*KeNyJOK 
MIUCYHHK OblIH MyCTbl. OcmoTp MomocTH Tea H BHYTPeHHHX OpraHoB Jad 
Ke OTPHUAaTeJIbHbI PesyJIbTaT. OTO yKa3sbIBaeT Ha OTCYTCTBH€ BOSMOMKHBIX 
VAUMU 3a Mpefesbl NMULEBAapHTeIbHOrO TpakTa. B mocwefyrouyve HH ObWIO 
ybITO ene 5 YaeK UH PesybTATHI Obl TakHe xe. Ha 12 Fenb NocLe 3apaKeHuA 
A BCKPBITbI OCTaJIbHbIe 10 yaeK H HH y OMHOH H3 HHX 3apaxKeHHe He OplIO 
ipyxeHO. TomryOu Take He 3apa3HJIHCb. 
AHAJIH3HpyA Pe3YJIbTaTbI HalllHX OMbITOB, a TaKKe MPHBeeHHbIe BbIMe aH- 
|3apyOexKHbIX aBTOPOB, CuIeqyeT MpeANOMORKUTb, YTO B OMbITAX C JICEHTELLOM 
OKHM MbI HMeJIH JleO C TAKHM Mapa3HTOM, KOTOPbIH H34aBHa aallTHpOBaJIcA 
TaHH3Me MJICKONMTaIomlero (B YaCTHOCTH YeOBeKa), YCOBHA Cu3HOJIOrHHH 
eUHOM Cpefbl KOTOPOrO 3HAYHTebHO OTMMYAIOTCA OT TakOBOH THU. B ca 
| mene, y2ke Takue @akTOpbI cpesbl, KaK BbICOKaH KHCJIOTHOCTh, ObIcTpota 
-BapHBaHHA, NePHCTabTHKa KHWICUHNKA, MH, HaKOHEL, BbICOKad TeMlepaTypa 
| IITHIbl MOPYT ABUTbCH HACTOJIbKO “KECTKHMH» YCJIOBHAMH, YTO, Nonayan 
1X, TlulepolepKouA NoyBepraetca nepepapHBanuio. J[pyroe emo, ecm pedb 
° O MapasuTax NTHU, KOTOpbie B OpraHH3Me MJICKONHTAlOMero HaXOMAT JIA 
| 6onee «MarkHe» yCOBUA. Syecb OHH HE TOKO He NepeBapHBaloTcA, HO 
KUBAIOTCA HM JOCTHraloT MOMOBOM 3peIOCTH, a CJI€JOBATeJIbHO MOryT AB- 
SCA HM HCTOUHHKOM 3apaxKeHHa. Bo3sMoxKHO, 4TO pH 9TOM H BO3HHKalOT 
[b OObIUHBIE H CTOJb pasHOCOpasHble JIA JICEHTeLOB MOposornyeckHe OCO- 
1OCTH, ABJISIOULHECA Pe3YJIbTATOM OCBOCHHA HOBbIX 2KH3HECHHbIX YCJIOBHH. 
ScIM pacMpeocrpaHuTb u3araeMoe HaMH TIpeANONO%*KeHHe HW HA Apyrve BUbI 
UJICOOTPHU, TO, MOBHAHMOMY, MO2XKHO OyfleT NepeCMOTPeTb BOMpoc O BH- 
i WPUHAaMexKHOCTH PAfla JICHTeMOB, OMMCaHHbIX JIA YeIOBeKa. 
[ak, HallpuMep, Hy2KHO OyfeT NpOaHamH3HpOBaTb B3AMMOOTHOIMCHHA MeKTY 
rellaMH 4aeK HM 4YeoBeka Ha o3sepe Balikam. 
DnucaHHble Kak 9HAemMuKH Balikasla (Ba BHJla Mapa3sHTOB YeJOBeKa JIeHTEL, 
pi D. minus (*) u senten ysKuit D. strictum (*°) He OTMM4aMHCb OT NeHTe- 
(Bug, sp.) waek Batikana. [Ipu usyyenun matepHalia, qoObitoro u3 Balikasia 
8), MbI BbICKa3aIH MpesmonoxKeHHe, YTO Nepef HaMH CaMOCTOATEJIbHbIC 
sl, OTJIMUHE MEXKLY KOTOPbIMM 3aKJIOUaeTCA JIHLIb B HX TpeOoBaHHH onpeje- 
4OH Cpeybl CONTAHHA (B OJHOM Culyyae TAKOBOH ABJIACTCA OPPaHHsM ce 
5 


B j[pyrom — MseKonHTaiomero), T. €. MpeqmoONarasocb, 4TO MCHTeMbI YaeK 
JICHTeMbI UeIOBCKa »OTHOCATCH K TAK Ha3bIBACMbIM «OMOJIOTHYCCKUM BH] 
(louaTue, ycraHosnenuoe H. A. Xonoqxoscxum (°)). Mp He Mors mocTaBHr 
MepeKpeCTHBIX SKCIEPHMEHTOB, TaK KaK He pacnOslarasH «CTepHJIbHOM» pbiOOH 
JONMOJHUTeIbHBIM XO3AHHOM JICHTeWOB Balikama, KaKOBbIMA SABJIAIOTCA Cl 
OMYJIb WM xapuyc. . 

Temepb, KOrga SKCHepHMeHTaJIbHO YyCTaHOBJIeHa BO3MOXKHOCTb OOHTa 
NTHUbUX BUOB JICHTELOB Y MJICKONHTAOMMX, IPHXOMMTCA MOMYCTHTb, ATO 4a 
Battkana (Larus argnentatus — 3apaxeup 0 50%), HHBasHpyIoT pHblOy 1 
WepkKonjamu (3apaxenHne WO 60%), a mocmeqHHe, NOMayad c pplOow B OpraH 
yeoBeka (3apaxkeHHe 6%), HaxoquH Avia CeO 3eCb NOMXORAMIME YCJIOBHS 
MOCTeEMCHHO ajlauiTHPOBaJIHCb B HOBOM id HUX cCpeyle. OnH-TO uM MOCIyxK 
BepOATHO, OOBCKTOM JIA ONMCaHHA HOBbIX BHAOB JICHTeIOB YeOBeKa. KOH 
9TO JIMIb runoresa, TpeOyromjad JavIbHeMWero BCeCTOPOHHerO M3yYeHHA J 
HOrO BorIpoca. i 

HeoOxojuMbl HW MOBTOPHBIe OMBITH! [JIA OTPHUaHHA POH ITH B pacipoctTy 
HeHHH JICHTeLla WIHPOKOPO, a TakxKe H3y4eHHe NapasuToayHbl pHlOOAqHbIX M1 
OcoOeHHO OONTAIONLMX B OYarax AuduNMMOOOTpHOsa. 


Ilepprti mocKoBcKult Tlocrynuso 
MCMUHHCKHH MHCTHTYT 26 XI 1955 
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